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Gaugers Practice: 
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THE 


. 
A Compendious Way of Gauging Brewers 
T U Vs; andtheGauging of CASKS, 
accofding to the true Rules of Art. 
WITH 


In Ale-Gallons, in Centeſimal Parts: 


Calculated to every Tenth of an INCH, in 
Diameter and Depth. 


F By George Ward | ; Philoqath. = 
"> © "The Third Edition, = 

Whereunto is Added. $ 
The Elements of Gauging ; 


O R, 
A Solution of all the neceſſary Problems in 


7＋— 


Gauging; with the Reaſons of them Geo- 
metrically Demonſtrated. 


A _ — ed 


By FAMES LIGHTBODY, P. M. 
On - LONDON... . 8 
riated for Robert Battersby, at Stavlt-lnn-Gate, 1 
| the Barrs in Killen, £ 704. * x 
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Officers of Exciſe, 


In England and Wales. 


Gentlemen, 


1 Tables of Cylinders are the 
chief things in this Trae. I 
Compoſed them for my own uſe ſome 
Tears ago; and have been by Officers in 
ſeveral Countreys (fince Superviſor) 
ach Sollicited to put the ſame in Print, 


for the Good of others: I doubt not its 


being Serwiceable, though I cannot de- 


fend it from all Critical Exceptions x 


yet my Care throughout the whole, makes 
2 r 


The Preface. 1 0 
me boldly Warrant it free from any 


Fundamental Errors. | 

I have endeavoured to make every 
thing in it as plain, as Words can ex- 
preſs : That it may merit your favon- | | 
rable Receptions ,, and be really uſeful 
to you, is the hearty deſire of 
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DECIMAL, 


Arithmetick. 


2 * n * 
2 — 


by Tens from the Units place towards the right 


* - 


* 3 


\ R 
Notation of DECIMALS. 


| Decimal Fraftion is that which by pre- 
fixing a Point or Prick towatds the 
left Hand; its Value is decreaſed from 
=. ſo many Units, to fo many tenth parts 
of an Unit. And if a Point and a Cypher, or 
Digit be prefixed, it will then be ſo many hun- 
dred parts; and if a Point and two Cyphers or 
Digits be prefixed, its Value is decreaſed” to be 
but ſo many thouſand parts, &c. * 


For as in whole Numbers the Value or Denomi- 
nation of places increaſes by Tens from the Units 
place towards the left Hand, ſo in Decimal Fracti - 
ons, the Value or Denomination of places decreaſe 


Hand. 
B Alſo 
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2 Decimal Arithmetick. 


Alſo as Cyphers before a whole Number have 
no Value, ſo Cyphers after a Decimal Frattion are 
of no Signiſication. | ey 

And as Cyphers before a whole Number do in- 
creaſe that Number, ſo Cyphers before a Decimal 
Fraction do diminiſh the Value thereof. 


f. 
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” ths Tenth . 4 oy - 
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004 9 145 Thouſand Parts. 
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Addition and Sulftraf ion. 


| e Operation of Addition and Subſtraſtion in 
i Decimals, are the very ſame as in Vulgar 
Arithmetick, only obſerve to. place Units under 
Units, and Fraftions under Fractions, in their own 
proper Ranks and Eiles. ee, ee 
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Decimal Arithmetick. 3 
5 EX AM L E. 


To 746. 2629 From . 584.096 | 
| 84. 201 Subſtract 129.92845 


* PE, LES 5 F 
add 9. 5 . - Reſts 55416755 


4 FR = 


25 9" ; „ 
Tot. 84x 5039 


Note, In Addition there muſt ever be as many places of Fracti. 
ant in the Total, as are found in any of the Suns to be added to- 
gether . 


„ 
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Aultiplication. 
ein ol Decimals is likewiſe the very 
ſame as 1 Arithmetick, only there 
muſt be ſo many Figures for Decimals in the Pro- 


duct, as there was Decimals in both the Multipli- 
cand and Multiplier. See the Work, 


Multiplicand $7,942 274 
Multiplier $5,428 26 
| 703536 1644 
— a | 175884 | A 548 | | 
351768 - {Sore | 


43970 Product 714 
1 1 448 — — i 31143" > 0 
Product 477-349156 - % 


_ 


1 . 


i ' " Fa 
| Decimal Arithmetick. f 
. „ 8.6 y 
o: 9 .oo0o2 | | 
| product .coocos_ 0342 000172 | 
| | | 
When it happens that there are not ſo many | 
| Figures in the Product as there are Decimal Fra- | 
| thons in the Aultiplicand and Multiplier, then | 
| place Cyphers before the Product, till the Number | 
— places be equal, as ia theſe three laſt Exam- | 
ples. | 118 u 
| Wa 


[ 
— — — a | | 
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Diviſion of Decjmals. | 


A 1 Iviſion of Decimal Frattions, or mixt Num- ö 
bers, is performed after the ſame manner as | 
| in whole Numbers. e 
i EXAMPLE: | 
| | Let 29 be divided by 641 % k 
In this Example the Diviſor (64 — is greate | 

| 


| than (29) the DVI DEN D, therefore in this 
== and all the like Caſes, you muſt place a competent | 

Number of Cyphers behind the DTVI DEN D, 1 5 

which if it be a whole Number, then the Cyphers | 

*ſo placed, muſt be. diſtinguiſhed therefrom as Fra- | 

Qions, as here 1 put ſix Cyphers behind 29, and | 

place the Number thus. ' * 
. [ 
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Decimal Arithmetick. 5 


641.42) 29.000000 (.0452 - 
. $9: n 


9 » * 


2 343 20 
3 20710 


Poe | "#336100" ©: 
; * x 28264 277 


The 7816 remain. I 10 


Then proceed to the Diviſion as if all were 
whole Numbers, and to know the Value or De- 
nomination of places in the Quot. is the only dif- 
ficulty : For the reſolving of which there are ſe- 
veral Rules; but the moſt general and infallible 
Role is this? bs 


The firſt Figure in the QUO r IENT, 
mult be ok the lame Denomination with that 
Figure in the DIVIDEND, which ſtands 
(or is ſuppoſed to ſtand) over the Vnits place in 

the Diviloz. | | 


Therefore place your Dividend and the Diviſer 


thus, as it ought to ſtand if it were to be ſub- 


kracted, and you will ſee the Cypher in the Divi- 
dend, which ſtands over the Units place in the 
Diviſer, is the place of hundredths. 


29.000000 
eee DW, | i Bf 


* * 


6 Decimal Arithmetick. 


Therefore according to the Rule given, the firſt 


Figure in the Quer. muſt be of the ſaqe Denomi- 
nation, viz. of hundredths; therefore put a prick 
and a Cypher NS * Quor. will be 


0452 


In dividiog of whole Numbers or mixt, if 
there happen to be any Remainder, you may 


bring down more Cyphers; and by continuing 
your Diviſion, carry the Quote to as many Em 


of Fractiona 45 you pleaſe. ... I 


And by theſe: following Examples, 1 wil 
thoromly underſtand Wer of Deci malt. 


- Divide 229 by 6.4142 


6.4 142) 29.000000 (4-53 


7 —— — i 
0417 | Gag, e, 
283 | | The? — — 1 
nh 
A2. 178% þ * 15 - 20710 12 
N t 
WT BEND 136100 
. ire 50959 SIE 
We | 13 F os $74 8 
* . 7816 | 
50 M01 $30 465065} 1136 4 
29. 00 ,ͤũ 11, 


Oe 


Uere, by the general | Rule, * firſt Figure in 


The Quot. is * 
my 4 Divide 


At. 


* _ 


a , 5 4 
d 4 * a LY 
. Ys p 2 94 v 'F 'y —_ , # 4 


e Arichmerick. 9 
one 29, by ale F535 2's, A 
4 9.000009 (45-2 


3 34320 
0 3 20910 
a 136100 
8 128284 
2 7816 
29. 00 ( 
. 294142 


Here the firſt Figure in the Qpot. is Tens in 
whole Numbers, becauſe the foppoſed Units 
e ſtands under the place of Tens in the Divi- 

Ee | 


10 


' Divide - 000600444 by 009542 ' / # ( 
r 31 ” q 26% 25% 


an of 


6. ; . , : TYF" 
oo 224. Yo 1 { e 172 1 7 TG 


— 0 of 
; | 4336 a 4 6 1 | 


+ " 


has * EL. bad” 2111 18 


Adee . a0 = 


oo 4a 


: Here dhe firſt Figure inthe Quot he Fat 
b l Fare the ſuppoſed Units 


Place 
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; F 
8 Detimal Arithmetick, 


ace ſtands under the fourth place of Decimals 
in the Dividend, therefore put a Prick and three 
Cyphers before it, and the Quote will be .ooo08 


3 1 1 SIS £8. MF 
Divide 644 by .04 N 
5 TY 20; 49 644 (161 
| "43 4 
” « "x - a 
. 8 
F I 24 
4 
+ 
5 0 5 
63 ar, 2000445: of $0472 (ie 10 
4 Ihe true Quot. 


Here, by the General Rule, the firſt Figure in 
the Quot. is Tens of Thouſands, (of whole Num- 4 
bers) becauſe the ſuppoſed Vnits-place ſtands pn- | 
der the place of Tens of Thouſands in the Divi- | 
dend; ſo after the Diviſion, add twosCyphers to 2 
the Quot. Zenec. 8e 

When any Number, either Decimal or Mixt, is 
to be divided by an Unit wich Cyphers, as 10, 100 
or 1000, & c. only remove the Prick in the Divi- 5 7 
dend ſo many places towards the left Hand, as be 
there are Cyphers with the Unit. | | 


Thus 875.4 divided by 10 is 87.54, divided by | 
100, it will be 8.754, by 1000, is 8754, ad if 
by 10000, the Quot. will be. 875 4. D "a 
Ray” e 


be 75 


the truth. 


oh” - 


A b | e | 3 : 4 
Decimal Arithmetick. © 
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Note, That the true Proof of DIVISION 
is by MULTIPLICATION, and the 


true Proof of MULTIPLICATION is 
by DIVISTON; 8 - , * 


* 
ly 
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Reduction of Decimals. 


A Vulgar Fraction js reduced into a Decimal, 
by poſtponing to the Namerator a competent 
number of Cyphers, and dividing it by the De- 
nominator. | 
Which Quotient will be a Decimal Fraction, 


equal in value to the Vulgar Fraion given: 


So + (of any thing) reduced as aforeſaid will 


EXAMPLE. 


Note, That the odd parts of an Iateger cannit be exaf#!y reduce 


fo a Decimal, for there will generally be a Remainder, in ſuch Ca- 


ſes carry on the Decimal.to 5 or 6 places, end it will be very rear 
C EX AM- 


* 
- 
»> 8 i 
* - 
. 
> 
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, . vun a 
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10 "ty Decimal Ar ithmetick. fy 
EXAMPLE. 


M 7) 500000 C. 51428, 
e | . 094%» | 
| 4 49 5 
10 
* 
—— 
30 
28 
20 
14 
60 
56 N 


4 
To give the Decimal of Shillings. 


Divide the Number given by 20, (the Shillings ; 
in a Pound) and the * will be the Decimal © 


required. 

To give the Decimal of Pence, divide the 11 
Number given by 240, (the Number of Pence in aa 
Pound,) and the Quot. is the Decimal. 


To give the Decimal of Farthings, divide the 
Number given by 960, (the number of Farthings | 
in a Pound, ) and the Quot. is the Decimal. f 


How " Fs 


by 
- 
2 


4: 1 « ; x; \ | ME > a * 
— : ; | . F | | 
2 © Decimal Arithmetick. 11 
Ho to reduce the Decimal Frattion to the 


known parts of the Integer, as the Decimal part of 
a Pound Sterling, G o. " oy & 


EXAMPLE. 


745 the Decimal part of a Pound _ 
9 20 muſt be multip. by 20 the Saul. in a 
Te Pound. | 
| Shil. 14.900 | 
112 Pence in a Shilling. 
Pence 10.800 | 
4 | | 
— — 4 
Facth, 3-200 | 1 
55 A Decimal part of a Foot = 
12, multiplied by the Num. of Inch. in a Foot | 
150 | 
3 


———— — 


9.00 brings out Nine Inches. 
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12 Extraction of the Square Root. | 


— 


DEFINITION. + 


He Extracting of the Square- Root of any Num- | 

L ber, is the fading out another Number, that 
being ſquared (or mulciplied by it ſelf ) the Pro- 
duct is equal to the Number firſt propounded. 


Square Numbers are either Single or Compound, 
Single are thoſe whoſe Root, conſiſt only of one 
Figure, (as in this Table) Compound are all thoſe 


above 100. 
_ |Square Numb. i 4 9 16025 36 4916408 1 
Sides or Root. 213 4156/78 | 
ET rde Number of theſe The Number given to be | 
| 


Points ſhews the Root, . x 
or how many Fizures will extratted, firſt point the u 


in the” Quot. and the Nits place with a period, and 

uo, wg «nts ſecond ſo ſucceſſively every_ ſecond 
Figure is pointed, becauſe Figure, but in Decimals you 
th. 3 of the ee, muſt point from the Units 

| Oar frwo olives, places towards the right hand, 

. and if the places are odd, . 
poſtpone a Cypher to make 
them even. 


EX AMP I. E. 


Exteedt the Square Root of 5143+ 


_ 
2 : 
* 


— — ͤ —wß1X—u: 3 ͤ9e 


— —— 


, um 8 Aid... » 
2D 4 1 | 14 P * ** 
4 a, 2 0 N 1 = , 


it 


Extraction of the Square-Root. 13 


$2434(2 
4 


— Pp 
= 


Firſt obſerve what is the greateſt Root in the 
firſt Period cowards the left Hand, which you will 
find here to be 2, (and its Square is 4) place it in 
the Quot. then the Square of 2 is 4, which ſub- 
ſtra& from 5 the firſt Period, the remainder is 1, 


which place underneath. (This is the firſt Work, | 


and no more to be repeated) ) 


$2434(2 
4 7 a 


124 


Then to this remainder poſtpone the next pe- 
riod, (which are always 2 Figures )for the Dividend 
and the Example will ſtand thus, 


$2434(2 
124 
4 


"_ FI * LO 
MS: 4 


* 


14 ExtraQion if the eee 


Then double the Quot. (which here makes a 
for a new Di viſor, which muſt be placed ſhort of 


the place of unity, (as here you ſee.) 


My | 


Then ſay how oft can I have 4 in 124 Ican have - 

3 times, but that will be too much, therefore I can 
have it but 2 times, which 2 place in the Quot. as 

here you ſee, and likewiſe place it afcer the Di- 


viſor 4. * 


5 52434022 


40 


Tben multiply the ſaid 42 by 2, (the laſt Root) 
ol ſubſtract the Produc, as in Diui ſion; thus 42 
multiplied by 2 is 48, which 9 from 2 
the remain is 40. 


Wer 


Li 
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Extraction of the Square-Root. - 


vt 
3 | EY . 89 % 


b 40 dy 


To which poſtpone the next Period for a new 4 
| Dividend, and double the Qnot. for a new Diviſer, 
and work the ſame way as — the laſt Period. * 
1 And if a long Sum of a great many Periods were 
1 to be extracted, the * Vork! is to be W 
| till the whole Extraction is finiſhed. 


450 Remain. 


And if at any time there be a Remain after the 
Extraction, then add as many pairs of Cyphers 
as you pleaſe, and extra as before, and as 


many | 


fe be 


- CY 


1 


v 
j 4 5 
* * . p 


* N bo \ * « : 
. * "4 weng N 
* 4 G f 
4 — * - Fl b 4 l 
18 an aA 7 ** MY, ft ' \ - . 
>, : 4 i 1 p q. 4 4 1 
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we 16 Extraction. of the Square-Root, 


many pairs of Cyphers as you uſe, ſo man places 
of Decimals will be in the Root; in this Example 
there remains 450. 


„ 382434(228.98 
4 1 


21596. | 


To which here I have poſtponed two pair of 
Cyphers, which makes two Decimal: in the Root, 
and might have wrought to a great many more De- 
ciwals by a continual poſtponing of pairs of Cy- 
phers. | 7 , 

But if the Divi ſor at any time exceeds the par- 


ticular Dividend, then you muſt place a Cypher 


in the Quot. and to the Dividend poſtpone another 
. - Period 


'F} * 


„ 


f * * "v7 ach, | | * | | 
Extraction of the Square-Root. 17 
Period (if there be any) or a pair of Cyphers z and of 
if that will not do, then add another Cypher to 
the Nuot. and poſtpone another Period or pair of 
Cyphers, as in this following Example. b 


Extra che Square Root of 3610 


. '# » © * 
36 1s g610(6 , 31%, 8 
36 36 36 4 


— — 


10 Icoo 


Aere the greataſt Root of the firſt Period is 6, 
. which place in the Quot. then the Square of 6 is 
36, which Subſtracted from the Period, remains 
nothing. Then take down the next Period. 
which is but 10, then double the Q=or. for a new 
Di vi ſor, and it will be 12, which is above the 
Dividend; therefore place a Cypher in the 
Quot. and poſtpone a pair of Cyphers to the Di- 


| vidend, | 
; 3610(60.0  3610(60.08 , 23 
100000 100000 
1200 12008 
% 96064 
| 3996, 
et the Diviſer is too big for the Dividend, 
{| bherefore place another Cypher in the Quor. and 


i D 4 


18 Decimal Arithmetick. 


a pair of Cyphers to the Dividend, and double the 


Aut. for a new Diviſor, 


| Note, That ſo many Periods as there ire in the 


Dividend of whole Numbers, ſo many places of 
whole Numbers in the Q#ot- and as many Periods 


of Decimals in the Dividend, ſo many Decimal 
Figures in the Quor. 


To prove the Extraction, ſquare the Root (or 
Quor.) to.which add the Remain, (if any be) and 
it it wake the fame of the Dividend, the Extracti- 
on 1s right ; othermite not. 


. 
1 
b % 
| 

k4 
34 
{1 


Gauger Practice. 
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GAUGING. E 


1ä»„k 1 * 3 X 1 8 — th. * N 
3 # 
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AUGING is an Art which cannot be 
underſtood well without Decimal. 
Arithmetick and Geometry. Therefore 
he that would be a compleat Cauger, 

muſt have ſome competent Skill in both. 


In Decimal-Arithmetick he ought well to under- 
ſtand ADDITION, SUBSTRACTION, 
MULTIPLICATION, DIVISION, 
and the Rule of PROPORTION, 


D 2 In 


20 The Gauger's Practice. 


In Geometry he ought to know the three ſerts of 
QUANTITY, that is, a LINE, a SU- 
PERFICIES, anda SOLID. 


* 


) 
| A Line hath Length, but no Breadth; a Su- | 
perficies hath Length and Breadth, but no Depth; 
| à Solid hath Length, Breadth, and Depth. And 
| there Is no kind of 2#ant:ty but is meaſurable by 
ſiome common Meaſure, as a Line is meaſured by 
a Line of Inches, or Feet, &c. a Superficies is 
meaſur'd by a Superficies, as one ſquare Inch, or 
one ſquare Foot, &. and a Solid is meaſured by a 
* as one Cubical Inch, or one Cubical Foot, 

a - MP 


are contained in a Line, the Length of that Line 
is {aid to be known; and when It is known how 
many ſquare Inches or Feet are contained within 
any Superficies, the Content or Area of that Su- 
ficies is ſaid to be known; and alſo when it is 
nown how many Solid or Cubica] Inches are con- 
tained in any Solid, the Content of that Solid is 
likewife ſaid to be known. 21 


So when it is known how many Inches or Feet | 


| upon Gauging, firſt to underſtand the Meaſures of 
BEER, ALE and WINE now uſed in Eng- 
| land, and to know what the Primitive Meaſure ts, | 
end its Capacity, that thereby may be known the 1 
8 Names and Capacities of thoſe which are Deri- | 
VAIVE. | | 


Firſt, 


4 And likewiſe *tis convenient, before the entring | 


=_ — 


** 


1" 


The Gau ger Practice. 


Firſt, Note, That the Beer or Ale Gallon, now 


A Table of Beer-Meaſure: 


21 


* 


in Uſe, contains 282 Cubical Inches, and the 
Wine Gallon contains 23 1 Cubical Inches z alſo the 
Corn Gallon, or Dry Gallon, contains 2725 Cu- 
bical Inches. 


Barr. 
I p 


| Names of | Cabical | | 
Beer-Veſ.\ Inches | Pints Quar. Gallo. Firk. | Kild. 
— | commas | coun — — 
Barrel | 10152] 288 144 36 4 |-2 
Kilder.| 5076 144 72| 18 2| 1 
— — — wm — — 
Firkin 2538 72 36 9 1 3 
Galon | 282 | 8 4 1 
Quart 702 21 
— 1 — | — 
Pine | 345 | 1 


— — c — — — 
—— — —— —— . . 
y * 

_ 


"= 


22 The Gauger's Prafiice. 
4 A Table of Ale-Meaſure. 
— 1 
all. 2 | Kild. 
$1 1 WY 
TAs SH 
8 72 
— — 
1 
. 


o 
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The Gauger's Practice. 23 
* 
A Table of Wine-Meaſure, 
+ SO] >] Io >a SHI 
Names of F 8 P18 TE JE 
A Tun 5821220161008 25214 4 3 41-4 
Pip. or Bu. . de 1008 504 150 | 
| Tercion 19404 672| 336 
Hog ſhead | 14558 504 252 
Runlet | 41583] 144 72 
＋ — d — 
Gallon 393.3. :64.4 
| Quart | $7, 2 4 
Pint n 


| | 
| 
| 
| 
| 
| 


4 ink 25 22,00 
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A Table of the Dimenſi * of ſeveral Wine and 
Beer Veſſels uſed in England, with cheir Con- 
tents in Gallons and Cubical Inches. 


Head Bung Tengt 


Names of Inche. Inche. [nche 
meYeſ. 100 | 100+ 100 


20 | 


Parts Parts Parts M. Gal. A. Gall Inches 
| — ——— — — . ———b 
| za. Far 31. t5/42-32]7 9-59360.00,295.00[83160 
L. of W.38.50/42.20[44.00]2 52.00 
Tun ofOil 36. 00{42.00[40.80|: 36. oo! 93.50154516 
[CanaryP. 21.82|28.65]48.50j11 6.40] \95.4c126888| 
Bran. Ho. 22. 7025.80 3340 70.00] 57.3c|:6170 
LATercion 23 oo 27.0036. 4⁰ 84. od | 
Grav. H. 22.42/25,4013 1. 20] 63.34] $1.$0]14631 
HA. C. Ho. 21, 20[23.58]z0, $2 54-55] 44 70012601 
A Terce |16.26|18.30[34.60) 42.09 34-3c| 9702 
A Kunlet 15. 700%. 30 39.70, 29-471 24-10] 6808 


| Solid Content, 


— — 


Cubic. 


206. 2558212 


68. 809404 


Beer Ve/. 


14 Butt z5. oo 31. 00 46. o 
Puncheon 23. 60 28. 3036. 00, 
Hogſhead 22.00 26.00 32.00 
Barrel 20. 20 23.0027. o 
NKilderłin 16.0 18.59 21.00 
Firkin 8% 7016. 60 


Gallon | 7.70] 8 50 5.46 


44.50 36-50,10152 


177. $c[108. -00,30450 
77. 800 72. 920304 
66. 00 540015228 


22. 30] 18 30 507 
11.12] 9.110 2538 
1.22 1, 00! 282 


Ale Pe f 


26.20 
Kilderkin 15 40/17. 60 


Fir kin 


12-20 14.00 


oh] 20.00, 16. 40 4522 


39-75, 32.55 nee 


16.40 10, 09 8. 18 2256 


To 
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To find the Area or Content of a Cooler, Back, 
or Tun, in the form of a Square. 


The Rule is, 


Multiply the fide into it ſelf, 


(which is called the ſquaring 


a Number) the Product di- 
vide by 282, or multiply by 
003 5461, and the Quot. or 
product is the Area or Con- 


tent in Ale Gallons at one Inch 


in depth. 


According to the Rule mul- 
tiply the fide 108 by 108, and 
the product is 11664, which 


divide by 282, and the Quot. 


will be 41 Gallons, but in the 
Diviſion, if a Fraction remain, 
as in this Example, add 3 Cy- 
phers to it, and ſtill divide by 
282, and the Quot. will be the 
thonſandth part of a Gallon. 


To make a Multiplier 
to ſerve inſtead of a DJ- 
viſor, divide an Unite 
by the Divifor, and the 

uot, will be the Multi- 
plier. Thus this Number 
warmade,utz.003 346 1 


A Squareis a Figure 
conſiſting of four equal 
ſides, and fout right 
Angles, like the face of 
a Dye, or this Figure, 
and a Cube is a Solid, 
erected on ſuch a Pl. ia 
or Baſe. ; 


See the Work. 


The 
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The Side 108 inches | | 


| 
ö 


1 le 
Die. Area of this Yi ar 1 
Cooler 16 41.361. 


WES. 


1 * 
. The fide 18 
3 If you would have 108 
Gallons, di vide 
f f 86 
f ! 4+ 
yn bn multiply by 205 
product 11664 | 
282)11664(41 Gallons 282)102000(361 parts. 
I 128 | 846 J 
384 1740 
282 1692 
102 480 
282 
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The Area or Content upon one Inch in depth of 
this ſquate Cooler 41 Gallons and 361 parts, the 
Gallon being divided into one thouland parts. 


Or thus: 


product 11664 
Multiplied by .0035461 


— — — — 


41.3617104 


It makes the very ſame as before, cutting off 7 
places, or Figures, for the Decimal. 


If this ſquare Cooler be g Inches deep in Worts, 
what is the whole Content in Ale Galſons? 


Multiply 41.361 (the Area found) by the depth 


(9 Inches) ſhews the whole Content of the Wortz 
to be 372.249. Gallons. | 


E 2 „ 


— 
„ 
* 


\ 
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To ſind the Area or Content of ERS 28 Tun 
jn the form of an Oblong, or long Square. 


The Rule is, 


Multiply the length by the 
| Rag * 45 5 N and the product ni 
eee, tiply by ,co35461, or divide 
e by 283, gives the Area or Con- 
ed upon that plain, dent upon one Inch in depth in 
Ale Gallons, and that multi- 
plied by the depth produces the whole Content in 
Ale Gallons. | 


* .— , 


The Area of this odlory, 
Coole 15 4.468 


8 - 
4 L Is 
% 


IB cath 30+ hes. 


* 
0 , * — 
4 
» — 936 » * 91 
1 
* 
* 


Length 42 
Breadth 30 282) 126004 Gall. 


product 1260 1128 


132 
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282) 1 32. 0000468 parts 


1128 
1920 
1692 


22980 
„ 2256 


* 24 


To find the Are or Content of a Back or Cool- 
erin _ form-of a Triangle. 


„ The Rule i is, 


55 Multiply half the Baſe by the 
The multiplying hf Perpendicular, (or half the per- 
the Baſe —_ rt pendicular by the Baſe) and di- 
nel into. ſqrare In vide the Produ& by 282, or 
multiply by. 03 5457, and the 
Quot. or Product is the Area, or 

Content in Ale Gallons, at one Inch in depth. 


| 
| 
I: 
4 
1 
| 


— J- 


e 


KK „ ⁵ĩð ” 0 RG wo oo >» 
” 


— 


— — 
= 
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The Perpendicular is 114 
Note, That all man- Half the Baſe fis 87 


ner of Triangles are 


na. ac Bib 1 
| 912 
* . b e 
| T be Product 1s 9918 
282)991 8035 Gallons 282). 0000. 10 parts 
ee, een eta. 
1458 75 
1410 1974 
. 60 


So the Area or Content upon one Inch in Depth 
of this Triangular Cooler is 35. Gall, 17. parts, 
the Gallon being divided into an hundred parts. 


Admit - 


you 
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Admit this Triangular Cooler be 8 Inches deep 
in Worts, multiply che Area by 8, the Depth, and 
the Product will be 28 1.36 parts, the whole Con- 
tent of Worts therein. 


Area 33.17 
Multiplied by 9 


281. 36 Content in Gall. | 


To find the Area or Content of 2 Cooler, Back, 
or Tun, if it be in the form of a Trapezia, or of 
any other irregular form, like this Figure. | 


"2% _ Firſt divide it into Trian? 
A Trapezia is Figure gles, and then let fall a per- 
conſiſting of S anequal ſides pendicular Line in every Tri- 
| Z, pry angle, then find the Area of 
angles, the Tri- 4 g 
angles are leſs by two than EVETY par ticular Triangle 
the number of Sides, and (as in the laſt Example) a 
the Diagonals are Ie by 3. add the Area of every Trian- 
[46 1 le together into one Sum, 
and the Total is the Area, or whole Content, up» 
on one Inch deep of a Cooler, in this form. 
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| 
| E bees 
4 JS j | * ; ? 9 * 
5 | 7 
* * FIRE” "Yn 


To make it jntoTriangles, take ſuch a Line a 
Carpenters uſe, and Chalk the Line very well, and 
with Compaſſes or a Nail faſten one end at D, then 
draw the Line ſtreight to B, and fo ſtrike out the 
Diagonal, or Line D. B, and keeping ſtill the Line 
Gxt at the point D, in like manner ſtrike out rhe 
Line D. A. 


Then meaſure the two Diagonals, or Lines, 
with a Gauging Rule, and the Line D. A. will be 
54 Inches, and the Line D. B. 42. 


Then to find the Perpendiculars (in theſe Tri- 
angles) faſten the. chalked Line at E and draw it 
ſtreight to the Baſe D. A. and fo ſtrike out the 
Perpendicular E. F, then faſten. the Line at the 
point B, and ſtrike the Perpendicular B. G. laſtly 
faſten the Line at the point C, and get the Perpen- 
dicular C. H, then with your Rille meaſure every 
\ Perpendicular, as you did the Diagonals. : | 

| 0 
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— __ _ — — — ——— 


a Inches. | 
Ale Gall. 
The Area 1.819 


So the Bale of any " 


firſt Triangle 1s 
And its JEEP 


— —— — — 
** 


The Baſe of the 5 
cond Triangle 1s —— 4 3 

And its — The Area 2.297 
cular —— + | | 


= 


— — — — — — 


4 The Baſe of the 
{third Triangle i bf == | | 
And its — The Area 0.968 
cular ———— 3 
— — — — 
So the Area, or Con- 
tent, upon one Inch of 
| Depth of this Trapezia, Total Sum 3.084 
or itregular Cooler, is 5 | | 
Gallons and .o84 Parts. | 
A Pro 


To find the Area OT Content of 2 Cooler OT 
T un, in the Form of a Rombus or a Romboides. 


Firſt, let fall a perpendicu- =4 Rombus is Gene- Kal for 
lar Line from one — the Ob- _ —_ _ ae, Rel Ag) 
a J 
ruſe or Blunt Hngles upon the but * rs ; 7 &| 
oppoſite ſide; then multiply the oPpoſt te Angles are e- 4 
due ſide by the perpendicular, qual, viz. wo ob:uſe and 
and the Product multiply by acute. 
0035461, or divide by 282, gives the Arca or 
F Content 


8 4 
* 
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* Content, upon one Inch, in Ale Gallons. And 
* that multiplied by the Depth, produces the whole 
Content in Ale Gallons. | 


FI 


The ſide of the Rombuy 36 
Its Perpendicular —< 34 
© 144 
108 
eee A 
1224 . 
| Fe... Toy 2 282(96.000(34. Parts. 
4829122404 Gallons „ 
5 f 846 | 
8 1128 | — 1 
„ 1140 7 
96 | 1128 | I 
120 j 
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80 the Area of this Rombw, is 4 Gallons and 
4 Fee. E500 te 


The Area of this 
| Cooley is 1· 234 


88.— 


| Inches. , A Romboides is «lon 
Ide ſide of the Romboides 88 f See ar ide Lad 
8 out of S t the Ends, 
The Perpendicular 36 pd nge Ser ans 
| — Angles, yet the oppofite 
528 Sides and Angles are equal. 
264 And the Content is found 
E 9 the ſame Rule that the 

prodyct 3168 * 


WAL Gall. 


1 


— — 
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| F \ Gall. [3 841 * 
N | 282)3168(1 1.234 Parts, X 


$ | 2389 


—— — 


| 75 348 


1 * $64 
. a 

|F 960 
| |. 846 


Gall. 
The Area 11.234 
The Depth 14 Inches. 


44936 
11234 


157-276 


The whole Content is 157 Gallons, and. 276 
Parts, the Gallon being divided into a thouſand 
© - 


To find the Content of a CIRCLE. e 


A CIRCLE is a plain Figure comprehended 
or bounded by one Line, which is called the Cir- 
cumference or Peri pheria, as this Line A. B. C. D. 
within the very middle of which Line there is a 
Point; and that Point is called the Center, as the 


Point E; and through which Center a right Line, 


drawn from one fide of the Cixcumference to the o- 
ther; and that Line is called the Diameter, as the 
Line A. C. And the two parts of the Circle, ſo di- 
vided by the Diameter, are called Semi- circles 


and the half of the Diameter is called the Radius or 


Semi- diameter. 
1 
—auches Dram. 
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A Cord is a right Line, reaching from any part 
of the Circ umference to the other, dividing the 


Circle into two unequal parts. A Segment is any 
part of a Circle comprehended by the Circum- 


ference, cut by a Cord Line, not touching the 
Center, n een ee n S149 


Addmit the Diameter of this Circle be 40. Inches, 
what's the Area in Ae or Wine Gallons? . 


The Rule is, 


Square the Diameter, then multiply that Square 
by 11, and divide the Product by 14, and the Bot. 
will be the Area in ſquare Inches: Then divide 
the Square Inches by 282, or multiply by 
0035461, and the Quor. or Product, is the Area 
or Content in Ale Gallons, upon one Inch of Depth 
in that Circle Or divide by 231, or multiply by 
.0043, gives the Area in Wine Gallons, 


But the beſt and ſpeedieſt way, is to work by 
this Rule, viz. Divide the Square of the Diameter 
by 359, or multiply by. oo27 851, gives the Area 
in Ale Gallons. And for Wine, the Square of the 
Diameter multiplied by ,9034, gives the Area in 

Wine Gallons. | | 


E K- 


EXAMPLE.” 
Diameter 40 Inches | + 359)1 604 Gallons. 
if Foun: 9 2 
4 1436 
Squar*d 1600 — 


| 164 
359)164.000(.456 Parts. 
a | 


2040 
1795 
2450 
2156 1 


— , 


294 | 
* 


| Lie. ou n, > this Circle, one Tack 
in Depth, is 4 Gallons and 564 Parts, the Gallon 
© being divided into a thouſand parts. 


The Square of the Diameter » 600 
Multiplied by —— 0034 


| 640 
4302 


3 W. G. Parts. 
The Area is. 5.4400 


** 
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6 * 
„ 
0 A * 
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it a Cooler or Tun; in the Form of a Cylinder, 
and the Circles above and below being of equal 


Diameters, To find the Content thereof : Only get 


the Area of the Diameter, as I have ſhewed in the 
Circle, and multiply the Area by the Depth, or 
ſuch parts as you deſire, and the Product will be 
the whole Content, or part reſpectively. 


EXAMPLE. 


” Diam: 28. 


LLC E EI OEITTTIID 
* 


Diameter 
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28 Acylinder it a ſolid 
Body, with Sides ere: 
ed, perpendicular on the 
- OE cireumference of a Circle: 
3 


The Square ——— 784 


0027851 

784 

— — 

111404 

221808 
194957 


A . parts 
The Area 2.183 5184 
| Multiplied by the Depth 14 


2 25 | 4 8. parts | 
The whole Cont. is 52.4044416 

Obſerve theſe following Propoſitions in otdet to 
Cyclometria, O the true mea ſurin g of a Circle, uſe- 
ful when a Qneſtion requires great exactneſs. 


I. By the Diameter to find the Circumference? Mul- 
tiply the Diameter by 3.1416 gives the Circumference, 


G I. By 
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II. By the Circumference to find the Diameter? Di- 
vide the Circumference by 3.1416 gives the Diameter, 


III. By the Diameter to find the ſide of a S quart e- 
qual ? The Rule is, Multiply the Diameter by. 8 86227 
gives the ſide of a Square equal, N 55 


IV. By the Diameter to find the Area ? Di vide the 
Square of the Diameter by 1.273 24 gives the Area in 
ſquare Inches. | 


V. By the Circumference to find the Area! Divide 
the Square of the Circumference by 12. 5664 gives the 
Area in ſquare Inches. _ 


VI. By the Area to find the Diameter? Multiply 
the Area by 1.27324, and extract the Square Root, 
gives the Diameter. _ 


VII. By the Area to find the Circumference Mul- 
tiply the Area by 12.5664, and extract the Square 
Root Live: the Circumference. 


How to find the Content of a GLOBE, or 
SPHERE. | 
Always obſerve, when the Diameter is given to 
find the Circumference, or having the Circumfe- 
rence to find the Diameter by chefe laſt Rules. 


EXAMPLE... 


A Globe whoſe Diameter is 12 Inches, what is 
the Superficial Content round about ? The Rule is, 
Multiply the Diameter by the Circumference, and 
the Product is the Superficial Content. 1 

3 us 
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Thus the Diameter being 12 Inches, which mul- 
tiplied by 3.1416 ſhews che Circumſerence to be 
37.6992, which multiplied by the Diameter, and 
the Product will be 452.3904 the Superficial Con- 
tent thereof. | 


See the Work. 


3.1416 
12 


62832 
31416 


— 


The Circumference— 37.6992 
Multiplied by the Diameter— 12 


- 


753984 
376992 


Is the Superficial Content 452.3904 * 
To find the ſolid Content of the Globe or Sphere. 


Multiply the Syperficial Content by one ſixth 
part of the Globes Diameter, and the Product is 
the ſolid Con. ent. 


"75 OY Inches ſquare 
The Superficial Content is 452.3994 5 
Multiplied.by the one ſixth part of the Diam. 2 


- > — — ̃ — 


The ſolid Content in Cube Inches 904.868 


8 2 An 
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Another way. Cube the Globes Diameter, then 


1555 that Cube by 11, and divide the product 


215 and the Quot. will be the ſolid Con tent. 


Or hots, Cube the Dias. then multipl; 
the Cube by .5238 (the Solidity of a Globe whoſe 


Diameter is 1) and the Product ſhall be the $0 
Content. 


Dieter I2 
12 


12 
— 
288 

144 


12 oe 


The Cube 1728 
Myltipl. by. 5238 
13824 
5184 
3455 
8640 


The ſolid Content 995-1 264 near as before. | 


4.4 
bs 
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il it be deſired to | ln how many Ale Gallons 

are contained in this Globe? Divide 965.1264 

the Cubical Inches therein, by 282. and the Pro- 
duct is the whole Content in Ale ann 


* 


| A. G. ts —— 
282) 905. 126403. 2098 by N Vd. 


1 AW. 


846 


$91 
þ 564 
HYD 2 —ñäßä—6k—ẽ 
ö | 2726 * N Nn 
4 inne , UorvI4 
1884 
1692 


* * 


rr. 1 292 
1 


$3433 


297 


The whole G is Three ons and al- 
moſt a Quart. 


Ts 
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To meaſure an Elipſis, or Oval. | | 


| | ; 3 31 ; 
| In the Meaſuring of Elipfis, a mean Proportion 
| Geometrical, between the longeſt and ſhorteſt Dia- 


meters, is the Diameter of a Circle, equal in Ares 
to the Elipſis. 


Admit the Tran ek or longeſt Diameter be 40 
Inches, and — e 
be 30 Inches. 


* 


Conjugate or ſhorteſt Diameter 


1 The Rule is, 


Multiply the Tranſuerſe by the Conjugare, and 
| the Square Root of the Product is the true Diameter 
of a Circle, equal to the Elipſis or Oval. 


1 Bee the Work. 

* mo Tranſverſe ie N 
ö ultiplied by they Inches. 

ꝗ— Conjugate 30 


The Product 120 


* N N 
7 © 
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4116 
280 
6924 


27696 
7 
Here 34, 64 is the true mean Diameter of an 


Eliprical, or Oval Tun, whoſe longeſt Diameter is 
40 Inches, and the ſhorteſt 30. 


Now having reduced this Elipical-Tur into a | 
Circular, the Area or whole Content is found 28 
in the Cylinder; an Example is needlefs. 


But for Practice, in ſmall Elipti- , 
cal, or Oval Tuns, where the long- For Prafice. 
er and ſhorter Diameters differ but 
alittle, add them together, and take the half for 


a mean Diameter. 


How 


N * — 
4 * 
*. 2 
1 0 49 
2 © 9 77 
9 
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How to find the Area of a Tun, or Back, in the 
| form of a Regular- Poligon. 


The Rule is, 
Regular Poli- : 


| 1 taken , Multiply the half Sum of the Mea- 
| *, * ſures of all the ſides; by the Mea- 
1 Sides and An- fure of the Line drawn from the Cen- 
eles than 4, and ter to the middle of any one ſide, and 
| are all equal, u the Product ſhall be the Superficial 
| —4 P * Content, in ſquare Inches, which 
N &c. „ multiplied or divided by the proper 
| Multiplier or Diviſor, in this follow- 
f ing Table, gives the Content, or Area in Ale 


i! Gallons upon one Inch of depth. 


* * 2 - 
| 8222 — 2 


— cat. 
— —— 


Now to find the Center, do thus, if the ſides 
of the Figure ate even, draw a Line from any An- 
| gle to the oppoſite Angle, and cut it again, the 
inter ſection of thoſe two Lines is the Center; hut 
if the ſides are odd, draw Lines from the middle 
of any two ſides being odd, to the oppoſite Angles; 
and the interſeCtion of thoſe Lines ſhews the Cen- 
ter, Example. 57 öl 


. 
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A Tun, or Cooler, in the form of a Hexagon, as 
this ſix ſided Figure, every fide being 13 Inches; 
and from the center to the middle of any one of 
the ſides, 11 Inches, what's the Area thereof in 
Ale Gallons, , 


Six times 13 is 78, the half of which is 39, 
multiplied by 11, (the Perpendicular, or Radius 
falling from the center to the middle of any ſide,) 
and the Product is 429, which multiplied by 
0093130 (the Multiplier for a Hexagon ) and 
the Product is 3.852.377 the Area in Ale G 


H Or 
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Or thus, moſt exactly, Multiply the Squart of one o 
the ſides of the Pol gen ok by the * — Fl 
firſt Column of the Table for that Poligon, and the 
Produtt nog, or divide by the proper Numbers 
in the ſame Table for Ale Gallons, and the Produtt 
or Quotient is the true Area thereof in Ale Gals 
8 N a | 


The fide of the Poligon i827 ĩð2 46 
13, which ſquared is EY GS 


Multiplied by the Number 4 
in the firſt Column, for ac — 2.59808 
Hexagon ———— — 

2338272 
1558848 
259808 


The Product or Area in Inches — 439.073 52 
The Multiplier for Ale Gallons . 0092 130 


1317226560 
43907552 
87815104 
395167968 


3 CR 


4. 452027657 60 


* 


o the Area is four Gallons and 045 parts of a 
Thouſand, being almoſt a fifth part of a Gallon 
more than the Area is, by the other way of work- 
ing. e 


Admit 
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Admit this Hexagon Tun be 10 Inches deep in 
"TIO what's the whole Content ? 


Multiply the Area found by 10 Inches the depth, 


Sand the Product is the whole Content. 


Area 4.045 
Mult. by 10 


T he whole Content--40.450 


* 3 — 
oh 4 7 Table of Malvinhirs and Diviſors for Regular 
POL 1 G ON S. 


—— 


Multipliers Multi liers Diviſors far, 

P oligons. | for Inches. | for Ale Gall. Ale Gallons | 
Trigon | © 43301 . 0015355 651.250 
Tetragon 1 . oo 3546 282.00 


Pentagon | 1.72048 . 061010 163.908 
Hexagon | 2 39808 .0092130 | 108.542 
Heptagon | 3 -63391 | 6128863 | 97.602 
Ota gon 4 $284 0171221 58.404 
Eneagon 6 .18183 | 0219215 45.617 
-  [Decagon | 7 .69420| .0272844 | 36.650 
8 9 ·36564/ 0332155 | 30.110 | 
Dodecagon | 11. 19617 | .0307030 | 25.187 


— _ 


— ͤ—Uàpꝛł 


—— V0 aeod- 


And the Altitude 90 Inches, ron 
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To find the Content of a Piramid. 5 


A Piramid is a Solid, having one right Lined 


Baſe (either Triangular, Round, Square, or 110 | 
3 


&c.) from which it decreaſeth equally leſs and le 


till it end in a point at the top or Vertex; alſo in the 
Peripetaſma a right Line may be every where ap- 
plied from the Baſe to the Yerrex ; and under this 


Definition is comprehended a Core, which is only a 
round Piramid. © 25 a 
By the Area of the Baſe of a PIR AMID, and 
its Alrituue, or height, to find the ſolid Content? 


7 
* 


| The Rule is, | | 
Multiply the Area of the Baſe by one tbird of the 


Attitude, and the Product is the ſolid Content. 


© 2208 th 5's * Gall. 
Admit the Baſe of a Square Piramid} d 
be 48 Inches, the Area thereof 7588 ; I 


30 


third part ik» 


The Piramids ſolid Content in ark, Seite 


Admit 


. * 
N 


— — ——— —ͤ— — — — — — 
. 


— 
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— 


b. 48 Inches, then t the ee there- 


— — — . 


Admit the Diameter of a Cone's Baſt 
S 6. * 


of is 
One e of 90, the e IS ——— 90 


„ 


N "Oi 192.60 
The Cone”: folid Content, is One Hundred Ninety 
| Two Ale Gallons and fix Tenkbs: - TIE 
By the Altitude and Baſe to figd the 
| HYPOTHENUSE. 
To the Square of the Altitude add the 


half the Baſe, and the Square Root of the he 


> Hypothenuſe, or fant height; 


— — — — — ͤ —u—— — 
” 


The Altitude 90, fquared is— — 8100 * 
Half of the Baſe 24, ſquared A . 


Total Sum 8676. 1676 


The Square Root of 9676 i is 93 145 che dp 
thenuſe. | | 


® 


By the Mypethenaſi and ad to find the au 
or perpendicular height. 


1 — — 
— 
— — — — = — — * 


From the Square of the Hypo- Co 
thenuſe ſubduct the 1 of balf „„ 7% Rale wil _ 


the Baſe, and the Square-Rgot 2 Micr — 


of the Remain is the Altitude, or Tins, and may de 
per penaicular height, ccd uſe ſmet imer. 


By 
. 
- 


+” 


54 The Gauger's Practice. 


By the Hypot hinuſe and Altit ude to find the Baſe, 


From the Square of the Hypothenuſe ſubduct the 


Square of the Altitude, and the double of the 
Square - Root of the Remain is the Baſe. 1 


There is a Brewers TU N, whoſe Bafe: are 

Rect angular Parallelograms, unequal, but parallel, 

and therefore called the Fruſt um of a Piramid.) 
hoſe Length of the greater Baſe. is 84 Inches, 
and the Breadth 68, the Length of the leſſer Baſe 


69 Inches, and the Breadth 58, and the Depth _ 


of the Tun 27 Inches, how many Ale Gallons 
will this Tun contain? | 


This is the GENERAL RULE for all Tuns 
a of obis ſort. 


Take the Area of the greater Baſe, the Area of the 
leſſer, and a Geometrical Mean betwixt the two 


Area's, the Sum of theſe three multiplied by one 
third part of the Tuns depth, gives the Content. 


EXAM- 


* 
* * 
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EXAMPLE. 


Maltiply 84, the Length of the greater Baſe, 
by 68, the Breadth, and divide by 282. £7 


* 


672 gives the Area of the greater Bafe, 
504 
, PRC Gall. r 
282) 5712 (20,25 Area 


564 


720 
564 


1560 
1410 


150 


. Multiply 69, the Length of the leſſer Baſe, by 
38, the Breadth, and divide by 282, will give 


134.19 Gallons. 


To find a Geometrical Mean, multiply one Area 
by the other, and extract the Squari- Roc, gives a 
Mean betwixt the two Area's, 


$6 The Gauger's Prodlice 


/ 
20.25 E 4-14-63 
14.19 | 5 
18227 
2025 
8100 
20 


0 


* 


289.3403 (16. 99, The Gromttrical Mean | 


Ce — 


1 Ge «1 | 

187 
26 

We. 


329 


33853 
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* 


© Gallons 
Area of the greater Baſe is 20.25 
Area of the leſſer Baſe is 14.19 

The Geometrical Mean 16.95 « 


i 
J 
ö 
ö 
1 
4 


Tot. 51.39 
9 


— — 
* 


| 462.01 8 | 1 


Multiplied by 9, the one third of the Tuns depth 
gives 462.51 Gallons for the Tuns Content. 


YO * 
The Content may be given very ſpeedil the _ 
Niiding Rule, on the Lines A and "9 * 


As 282 is to 84, ſo is 68 to the Area of 
the greater Baſe, vir. 


As 282 is to 69, ſo is 58 — bo 


20. 25 


the leſſer Baſle, va x. 


= 
. ²˙ OW 4-4 Ay Sec Lan; 1 


To find a Grometrical Mean betwixt x 

_ theſe two Area's, on the Lines C/ 16. 95 
and D, ſet 14.19 upon C, to 14.19 { ——— }_ 
upon D, and then againſt 20.25, * 51. 39 


upon C, is 16.95 upon D, So 16.95 9 
is aGeometrical Mean betwixt theſe — 
Ip) Areas — — 4562.5 


I There 


| 
l 
: 
1 
- 
; 
| 
: 
"5 


At. £ 
a 
: 


„ — 2. 


r a GA A re CHEE At 
on * 


— att, wv AY — - —ů — tron ten on 
be eb 1 4 * 
* - - 4 
7 2 ' 
= * * 
. > 
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There is a Tun whoſe greater and leſſer ages art 
both Eliptical, Parallel, Proportional, and alithe Si- 


tuate, whaſe greater and leſſer Diameters of each Baſe 
are the ſame Lengths and Breadths of the laſt Tun, 


and the Depth likewiſe the ſame. 


How many Ale Gallons will this Tun contain ? 
The Ru L. E is, 


. * 
Thats, multi, Multiply the length of the 


the Tranſver{ebythe greater Baſe by the Breaath, and 
Conjugate. the Square- Root of the Product is 

a Mean Diameter, then ſquare 
the ſaid Mean Diamet&, and divide by 359.05, 


gives the true Area of the greater Baſe; and in the 


ſame manner find the Area of the leſſer Baſe. 


Then find the Geometrical Medi betwixt the 
Area's of the two Baſes, as was done in the laſt 
Tun, and multiply the Total of the two Area's and 
the Mean by one third part of the Tuns depth, (as 
332 and the Content will be 363.37 Ale Gal- 
ons. ü 


But the Operation will be the. very ſame with the 


Sliding Rule, as the other Tun was, only uſing 


359 inſtead of 282. 


EXAM 


wer 


* 
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* 


EXAMPLE. 


As 330 is to 84, ſo is 68 to the — d 


of the greater Baſe, viz.— 92 


As 359 is to 69, ſo is 58 to the Arca | 
of the leffer Baſe, vi x. 4 1. 17 


5 - 4 


* 


and againſt I 1.14 upon C, is 13.31, 
the Geometrical Mean 
| * 


Set 15.92 upon 8 to 15 92 upon 5 
213. 31 


1 | Total 40. 37 
Multiply by 9 the one third part of | 
the Tuns depth gives the Content 


— — 


” 304: 33 
There is a T. un whoſe Baſes are both ſquare, but 


unequal, the ſide of the greater Baſe is 120 Inches, 


the ſide of the leſſer Baſe is 104, and the Depth 33 
Inches. „ ee EE 


What®s the Content in Ale Gallons F 
This Tun is the Fruſtum of a Pyramid, and may 


be Gauged by the General Rule given, only mind 
to divide by 282. * * 


A. Gallons ; 


' ; * £1 N 5 - 8 N a n . Ra: Cora ol »+ * u <5 . 0 
. 85 3 
8 4 „ 1 4 . = a 
' l 1 7 
« ; 1 * : „ PA 
4 A WA. \ Ws 
. 4 8 | 3 
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There is a Conical 1. whoſe Baſes are both 
Circular, and the Diameters of the greater and leſ- 
ſer Baſes and Depth, are the ſame of this laſt Tun: 
What's the Content i in Ale Gallons ? 


As this is the Fruſtum of « Pyramid, tis done 7 


wiſe by the General 2855 only di viding by 359. 


A Pony Tun, whoſe Diameter at the 
The Diameter at the top is———93 ( Inches, 
And the Depth i Is ODIN | 


How many Ale Gallons will this Tun en up- 
on 4 5 Inch of the Depth + hap; 


0 
{v1 St 


* 


* 4 4 4 
* 
- 


Rule i is, 


Firſt Divide the difference of the . top Di- 
ameter by the Depth, and rhe Q wotient 1 is 4 common 
Addend, Then find the Area of the Diameter in the 
midale of every 10 or 12 Inches of the Depth. LY 


108 1 
3 


— — 


30) 15 C5 addend | 4 xy 2 | 


10 — 
— — . us? 


dog 2.5 


4 > - 
10 — 
— 3 0 
5.0 
93 : 
2.5 * 


95.5 Mean Diameter; Inches | from top 


5 
100.5 Mean Diameter 15 Inches from top. 
5 1 & % hs & EL g 


———— 


105.5 Mean Diameter 23 Inches from top. 


40 
The Area's of the 3 Diane} I 5 A. Gall. 
31.00 


Total $4.55 \ 244T 


pg | 


Multiply by ten, the one third part of the depth, 
gives 845-30 * che Content of the Tun. | 
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— — — 
— ä—— — — — —— — — — — 
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* 


5 


—— 1 


Or thus, at every 12 Inches. 


3 | „ 12 " 
ETFS 4. 75 


| — ; — : — 
1 „ „ 45 


| ; . 
oy * 5 | g 


ur Mean Diameter b Inches from top 


102 102 Near Diameter 18 Inches from top 


The AreayCAre?'s JB. F. G. parte 
of theſe 24 25.5700 —3—017 
| Diameters 28.97 (0—3 — 3:47 

7 = 31.59 | O—3-——6.99 


120 Meas Diameter 27 Inches from top 13 7 


be Gauger's, Trabis, a3 


43. ö 28.97, 91 39 
12 277810 S 
$134 $794 189.54 
2567 2897 23 
308.04 
97.04 
189.54 5 3 
a 2 F. G. parts 
845.22 Gallons 24—3— 3.72 
0 3 0. 17 
—V2— 8 7 


222 3.21 
f 3 0-17 
3.17 
>. __ — 
21—0 2.87 | 
| 30.17 
YE — — 
; 20—1 2.70 


Note, 


. 
* „ 
——_ 
5. Ho 
| 


-24—xD 


Deus WIA Tot 


14—3— 671 


3 3.47 
3.24 
. 47 


— — — 


5 8 
Hes 3— 3.47 
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6, The Gauger's Fr 


Inch. .F. G. part. 


e e e RA 
| O | .24- 4- 3 3.72 
This Table — — |. 
5 of the Coni-| 1 | 24 | 00355 
1 cal Tun, u 7 a +4 | 343 
| made from 3 | 22 4-2 3.21 
the prece-| 4+ | 24-+ 3 J 3.04 
dent Work, = 3 21 8 2.87 | 
| ae 2.70 | 
7-| 19-| 2-| 253 
| 8 | 18 þ 3 2.36 
| 9 j 18 | o | 2.19 
10 17. | 1 | 2,02 
| 214.6 2 1.83 
12 185 3--4- 1.68 
13 | 14 23-4 6,71 \ 
| 14 | 14+ © | 3-24 
i 15 13 1 © 8.27 e 
| 16 12444 4 4.80 
Ii „ 2 | 1.33 | 
18 10. | 2 1.6.36 | 
I9 | 9 | 3-4 2:89 
20.4.0. 8-+ 3 |. 7:92 | 
21-j--h 4-0-4445 
22 08.48 
N | 23 | > 6.4 1 5.01 | 
| 24 | 5 þ2-| +54 | 
| *3 4+ © 4-7 ©7903 
| | 2654. $j--S | 6.36 
SJ —|---3.. 4 3-+<&:37 
28 # > ales. Bomb 2:68 
29 oO | 3 | 6.099 
| (80 |} © 1.0 0-007 
* 9 5 — 


To 
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8.811 
To Inch a Tun, whoſe Bafer, or Top and Bottom 
Diameters, are unlike, Viz. the Top Eliptical, and 
the Bottom Circular, 


_ Admit the Diameter of the Circular part at the 
Bottom be 110. 1 Inches; and the Axis (or longeſt 
Diameter at the Top) of the Elipt ical part be 110.2, 
and the ſhorteſt Diameter 101.1, and the Tun's 
Depth 19.8 Inches. 


To Inch this Tun, take with the Long Rule the 
Croſs- Diameters, inthe midale of every 6 or 4 Inches 
of the Turns Depth : Thus at 2 Inches from the Top 
the longeſt Diameter is 110.2 Inches, and the ſhorteſt 
101.1. Inthe middle 4 the next 4 Inches, which i 
6 Inches from the Top, the longeſt Diameter h 110.2, 
and the ſhorteſt 103.1 Inches, and ſo I find the reſt, 


as are expreſſed in the following Table. 


Now, having theſe Diameters, the Area of the 
Mean Inch, in the middle of every 4 Inches may 
be thus found: Multipiy the longer Diameter by 
the ſhorter, and the ſquare Root of the Product is 
a Mean Diameter. Or divide the Produt by 
359.05, gives the Area in Ale- Gallons, without 
extracting the ſquare Root. 


K 5101 
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110.2 
1011 


2 1102 
1102 
1102 l 
— 13 ö 
6035677 Þ M. Dia. Area. : 
11141:22(I05. 5531.02 ' 

5 | . 


mais — 


ann, n,, Fe tt 7 N 
. 20 N 


1025 n 


i —— 


— — wy 1 | 


4175 LO LS | | 


Or work thus by the ſliding Rule: Set 359.05 up- 
on B, to the longeſt Diameter, viz. 110. 2 upon A; 
then againſt the ſhorter Diameter upon B, is the A- 
rea in Ale-Gallons : Thus again 101.1 © 31.02, 
the Area of the firſt four Inches; againſt 103.1 is 
31.64; the ſecond Arta; and ſoof the reſt, as in the 


Table, 
Depth . | 


— 
. 


4 110.2 101. 1 12 5.08 
| 9 110.2 103.1 31.643—2—— 5.56 
4 110.2105. 132.253 —3—— 1.50 
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— —————— — 
1 — — 


| 


] 


* ſhorter Mean Cont. of every i Iccbes 
Depth. Axis. Dia- Inch of the Tur's Depth in 
15 neter. in AG|B. F. G parts. 


— — — — — — —— te... — 


4 110.2 107.132.873 — 3 ——3.98 
3-8 110.2109. 133483 2— 8.22 
19.8 Whole Cont. 18——3 o. 84 


»„—é— 


. - 


To find the Drip and Fall of a Tun, and to make A- 


lowance for the ſame in Inching the Tun. 


Admit this Tun were ſo placed, that when the 
Bottom is juſt covered on one ſide, the Liquor is 
juſt 3.8 Inches deep on the other fide oppoſite; 


' how much muſt he allowed for the Fall of the 


Tun ? By the Work aforegoing, the Area of the 

Mean Diameter ia the middle of the 3.8 laſt Inches, 

(that is, at 1.9 Inch from the Bottom) was found 

to be 33.48, this multiplied by 3.8 makes 127.224 

Ale-Gallons, the half of which is 63.61. And ſo 

ow may be allowed for the Drip or Fall of the 
un. | 


Now, reduce this 63.61 into Barrels, Firkine, 
ard Gallons, and it makes 1 Barrel, 3 Firkins, 4 
Gallons, and 11 Parts. 


* 
b 


This 


ns —— vw. „% — "Yy. — A — 9 Ing — —- . — py, — 


2, E 
—U— z — —— — 
: 


* 


This taken from . 84 the Content of 
13; — 4.11 the Tun when it 
— — ſtand«s level. 


Remains —16—3—5. 23 


—— — 


— 


— — — —— 


15—3— 8.21 
* 
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And fo much will the Tun contain when the 
ar — is 3.8 Inches. : 


— — — — —älͤ—ä— ro——, R 


= 9 
14—0— 5.67 
1 


7 3———6.14 


—— — — 


3— 5. 14 
11—1— 4.87 
3— 6.14 


Note, | z——6.75 


45 13—1— . 15; 
Note 
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32— 6.75 ; 


J——2——49 
— —— , 


6= —2— 6.34 


5 1— 24.11 
. 


| 4 
* 1 


Here Nore, The Remainder at 16 Inches 
1 Barrel, 2 Firkins, 4 Gallons, and 11 Parts, 
which argues the Work is done exactiy. 


71 


L 


dry, to be 
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This Table of the — mag Tun, is made from the 


| precedent Mork. 
Pepe. N 8. 

o | 16 "3 | 5.23 

1 | x5 | 3 | 8.21 

2 | if 1 | 2:69 

2 | 14 | © | 5:67 | 

4+ | 23 | 1 o-T$ 

s | 12 N 

An 

8 CST 31 * 

9 4 8 ö A | 32, ; » 
5 7| 2 | 439 | 
24-4 5:34 
13 : 3 2 
_— | | 1.85 
15 : 4. | 2.98 
16 1 1 [| 3 1 411 


| 


How 


41 


* 
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How to Gange 4 Copper, and make allowance for 
the riſing Crown. Pu 


Admit the Diameter at the top be 109. 5 Inches, 
the Diameter at the bottom of the Crown 83. 3 
Inches, and Depth of the whole Copper 40.1 Inch- 
es, the Diameter which touches the Vertex or top 
of the Crown 89.7 Inches, and the Altitude of the 
riſing Crown 7.3 Inches. @ © 


I demand the whole Content of the Copper 
from the top, to the Vertex of the riſing Crown ? 
an ho Content of the Liquor that juſt covers the 

own? | 


And laſtly, What it holds upon every 6 Inches 
from the top to the Vertex of the riſing Crown? 


The Rule is, 


Take the Area of the greater Diameter, and the 
Area of the Diameter that touches the top of the Crown, 
and a Geometrical Mean proportional betwixt the two 
Areas, the Sum of theſe three N . by one third 
part of the depth from the top, to the Vertex of the 
Crown, gives the Content of that part, or ſo much will 
the Copper contain after the Crown is juſt covered. 


The Rule to find the Content of the riſing Crown is, 


Multiply the Area of the Diameter of the bottom of 
the Crown, by half the Crowns Altitude, gives the 
Content of the Crown. 


L | | Then 
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Then ſubſtrali the Content of the Crown from that 
part of the Diameter at the Vertex to the Diameter at 
the bottom, and the Remain is the quantity of Liquor 
that mill juſt cover the Crown, .. Ns, 


EXAMPLE: 


109: 


8 r 


8 4 5 
= % "" 
y led 
4 
. Y * 
- 4 2 
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109. 
5 | 109.5 
® an 
9855 
109 1 
L— —Gal, parts 
359)11990.25(33- 399 


1077 _ 


— —— 


1 


je + 


* E bs 
- 
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359 VogGognis 0 


2 9 s 


718 
— 
866 
718 
e 
1480 
Na 


— 


we 


1 


, — 


— 
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The Area at the top——2 3.399 
The Area at the Verte 22.412 


The Heomettical . 


Tune Total —82.211 
Multip. by 4 of the Depth 10.933 


Cont. from the top to the Crown's Verteæ 999.74 5 863 


N 832 3 

— — 

47 | 2499 

F | 2499 
| | buen N 


33008528. 2 328 Area at the 
. + + * tom of the Crown. 


$39” - 


" 0 3348 EO 
3231 . 
1 | 
1077 
en 
1019 
718 


3010 
9 


— — 


138 
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19.328 multiplied by * the Crown's Altitude, 
23765 ap | 


$7984 © 5 | 
70.54720 the Content of the Crown. 


Now the Area of the Vertex 18——22.412 
And the Area at the bottom is 19.328 


Total 41.740 Gallons 


The half of theſe two Area's is ——20, 87 
Multiplied by the Crown's Altitude 7.3 


6261 
134609 


152.351 


Which makes 152.351 Gallons," from which 
ſubſtract 70.5472, the Crown's Content, and the 


Remain will be the Liquor which will juſt cover 
the Crown, 


EXAMPLE. 


152.351 
70. 5472 


Gallons 81.8038 


Now 


The Gauger ꝙ PraGiice. 7 9 


Now to 909,745 863 
200 — 8 1. 803 8 


991549663 


IWhich ſhews that 991 Gallons and a half is the 
Coppers Content. 


To know what the Copper holds every 5 Inches 
from the top tothe V. wa. the — | 


The Rule is, 


Divide the difference ofthe top and Vertex Dias 
meters, by the depth from the top to the Vertex, and 
the Quotient is à common Subducend. 


Then find the Area*s of the Diameters in the middle 
F every ſix Inches of the depth, and laſtly, multiply 
each Area by its particular depth, gives the true Con- 
tent upon every ſix Inches, and the odd parts. 


Why is 282 the Divi ſor for a Square ? Becauſe 
a ” Cubical Inches arg an Exchequer Gallon of 


Why is 16 79 the Gauge point for a Square? Be- 
cauſe it is the Square Root of 282, or ſo many 
Inches in Diameter, is juſt one Gallon upon a 
Square, in one Inch deep in Liquor. s 


Why 5 231 Diviſor for Wine upon a Square? Be- 
cauſe 2 34 Cubical Inches are an Exchequer Gallon 

of Wine. 
hy 


* 
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Why is 15. 199 the Gauge point for Wine upon 4 
Square? Becauſe it is the Square Root of 231, or 
ſo much in Diameter of a Square, is juſt a Wine 
Gallon upon one Inch deep in Liquor. 


Why is 18.9487 the Gauge point for Ale upon a 
Circle? Becauſe a Circle of that Diameter is juſt 
one Gallon upon one Inch deep in Liquor, (and 
that it is the Square Root of 359.05) 


Why is 17.1498 the Gauge point for Wine upon 4 
Circle? Becauſe a Circle of that Diameter one Inch 
deep in Liquor is juſt a Wine Gallon, (and it is 
the Square Root of 294.1 Ythe Diviſor for a Circle. 


Why 1s 359.04 the Diviſor in Ale Gallons for 4 
Circle ? Becauſe it is the Square of 18.948 7, the 
Gauge point for a Circle. | 


Why is 294.1 the Diviſor in Wine Gallons for 4 
Circle? Becauſe it is the Square of 17.149, the 
Gauge point bor a Circle. 


AS pheroidical Caik whoſe Bung Diameter is 27.5 
and Head 23.8 and the length 32, what's the Con- 
tent in Ale Gallons, | | 


The Rule is, 


To the double Square of the Bung Diameter add 
the Square of the Head Diameter, and the Total 
divide by 1077, then multiply that Quotient by 
' 32, (the Length) gives the Content of the Cask 
in Ale Gallons. 


But 
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Bat why is 1077 the Diviſor ? Becauſe it is the 
trible of 359, (the Diviſor for a Circle in Ale al- 
lons.) | 


What is the Content of the ſaid Cat in Wine Gallons : 


The Work is the ſame, only inſtead of 1077 
divide by 882.3, becauſe it is the trible of 294.1, 
(the Diviſor for a Circle in Mine Gallons.) ' 


How to find a Gauge point for any Meaſure,cither 
Liquid or Corn Meaſure ; firſt note, That 272.25 
Cubical Inches is a Corn Gallon, or a Gallon of 
Malt, but the Goods or Grains of indifferent Malt, 
and of indifferent grinding, when three Worts 
have paſſed through it, it is more compact by about 
a ſixth part; ſo in the South and Weſt parts oſ 
England 227 may be ſaid to be a Gallon, or a Divi- 
ſor proper for a ſquare Maſh Tun, and 288 for a 
round Miſh Tun; but in Yorkſhire and the North- 
ern Counties, indifferent Malt and of indifferent 
grinding is compact but about an eighth part; ſo 
238 may be ſaid to be a Gallon there, or the Di- 
viſor proper for a ſquare Maſh Tun, and 303 for 
a round Maſh Tun. 


Yet the Diviſors are to be altered by the Super- 
viſor, according to the Country Malt made uſe of 
for his Experience in this Caſe will be the beſt Di- 
rector. 4 | 


So the V Root of 227 is the Gauge poi it 
for ſquare Maſh Tuns of the South and VVeſt Cog i- 

try Malt, and the Square Root of 288 is the Gaug 
point for round Maſh Tuns. 


M Like= 


| 
| 
3 
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Likewiſe 238, the Square Root of which is the 
Gauge point tor ſquare Maſh Tuns in Yorkſhire .and 
the Northern Counties, and the Square Root of 
303 is the Gauge point for round Maſh Tuns. 


The Square Root of the Cubical Inches of either 
Ale, VVine, or Corn Gallon, is the Gauge point 


for Gallons, and likewiſe the Square Root of the 


Cubical Inches in a Buſhel or Quarter, is the Gauge 
point for Buſhels and Quarters, | 05 wot 


Note, That eight Corn Gallons is a Buſhel, and 
eight Buſhels is a Quarter. 5 


How to turn Gallons of Ale into Gallons of 
VVine. 1 | 


EXAMPLE. 


In 27 Gallons of Ale, how many Gallons of 
VVine ? "IFN | 


By the Ruleof THREE. 


9.11 3: 2% 93 
Note that the Pro- 27 
portion bet _ 9 and 
11 i faund by multi- : | 
ap > and ) 297 (33 VVine Gallons. 
dividing the Product 8 w 
by 231. "i 


27 


In 
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la 33 Gallons of VVine how many Ale Gal- 
lons? bs 


11, 9 72 33, 27 
| 2 


— — — 


11) 297 (27 


22 


0 


The Area ofa CIRCLE being 4.2 Ale 
Gallons, what's the Diameter of the ſaid Circle: 


Multiply the Area by 359.05, and the Square 
Root of the Product gives the Diameter of the 


CIECLY 


* — ———⅛ʃ — 


— 
: * 


F Cask Gauging. 


* 


M7 Writers and Artiſts Treating on this 
Subject do give their Opinion, that every 
common Cask, (as Butts, Pipes, Hog ſheads, Bar- 
rels, and ſuch like) are in the Form of theſe ſout 
Solids, viz. 


M 2 Either 


„ xd. —_— —— — ͤ — ——v— 22 — v 
— 
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Either of the middle Fruſtum of a Spheroid, or 


the middle Fruſtum of a Parabolical Spindle. 


Or the middle Fruſtum of two Parabolical Co- 
noids abutting upon one common Baſe, or the mid- 
dle Fruſtum of two Cones abutting upon one com- 
mon Baſe. 


Which be theſe 4 Rules following, the Content 
of any Cask may be found very near the Truth. 


EXA MPL E. I. 9 
A Cask that is in the form of che middle Fruſtum 
of a Spheroid, 


Head Diameter i —— 25 


Whoſe Bung Diameter is———32 0 
Inches. 
And the Length ——————45 


What's the Content in Ale or Wine Gallons ? 
The Rule is, 


To the Sum and half Sum of the Squares of the Bun 
and Head 3 add half the difference of x 


ſaid Squares, the Sum multiply by the . . die 


vide the Produtt by 
1077 76 the Quorient i is allous, 
822 Wines : 


The 


'® 
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The Square of 32 is ——— 1024 
The Square of 25 i—— 627 


The Sum is — 1649 
The half Sum is — 824.5 
Half the diff. of the Square 199.5 


— — 


The Sum is — — 2673 
Multiplied by the length — 45 


Divided by—1077)120285(111,67 the cw. in A. G. 
EXAMPLE II. 


Admit a Cask of the ſame Diameters and Length, 
in the form of the middle Fruſtum, of a Paraboli- 
cal Spindle, (a C ack, whoſe Staves betwixt the Bung 
and Head are leſs curved by about one third part than 
the Spheroid ) 


How many Gallons will this Cack,contain ? 
The RULE is, 


To the Sum and half Sum of the Squares the B and 
H Diameters, add 3 tenth parts of the difference of 
the ſaid es, the Sum multiply by the Length, and 
di vide as before, uw the Content in Ale or Wine 
Gallons re ſpectively. 


The 


1 
| 
| 

1 
[ 


fi 
| 
| 
: 
| 
| 
x, 
| 
| 
: 


a — —ũ— — — 


— — —— - 


Gs — b 


® 4 
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* 


The Sum of the Squares is — 1649 
The half Sum i — — 824.5 
The 3 tenth parts of _ 
difference of the Squares is 8119.7 
The Sum of theſe is ——--——— 2593.2 
Multiplied by the Length —— 45 


— — — 


And divided by-1077)116694:c(10834 con. in Al. G. 
EXAMPLE III. 


Admit a Cask of the ſame Diameters and Length, 
as before, in the form of the middle Fruſtum of two 
Parabolical Conoids, a Cab whoſe Staves bet wiæt 
the B and I have little Cur veture, lying nearer to the 
fireight Line than to the curved). 


What's the Content of ſuch a Cask : 
The Rule is, 
To the Sum and balf Sum of the Squares of the B 
and H Diameters, add one tenth part of the difference 
of the ſaid Squares, the Sum multiply by the Lengtb, 


and the Produtt divide, as in the firſt Example, gives 
the Content in Ale or Wine Gallons reſpettively. 


The 
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The Sum of the Squares is—— 1649 
The half Sum i —.— 824.5 
One tenth part of the difference 

of the Squares i —— —— 8 * 


The Sum of theſe i — 2513.4 
Multiplied by the Length — — 45 


— 


Product div. by 107011 z10 3.0(1c5 01 cont, A. G. 
EXAMPLE lv. | 


Suppoſe a Cask of the ſame Diameters and 
Length ſhould be in the form of the middle Fruſtum 
of two Cones abutting upon one common Baſe. | 


hat will be the Content of ſuch a Cu in Ale or 
Wine Gallons ? 


The Rule is, 


From the Sum and half Sum of the Squares of the 
B and N Diameters ſubſtract half the Square of the 
dijference of the Diameters themſelves, and multiply 
the Remainder by the Length, and divide the Produt, 
a in the off Example, gives the Content in Ale or 
Wine Gallons re ſpectively. 


Tie 
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The Sum of the Square is — 1649 
The half Sum is —-————824.5 
The Sum of theſe is——— 2473.5 
The half the Square of the dif- 7 


ference of the Diameters Þ24.5 
ſubſtrated . — 8 # 


The Remain is — =———— 2449.0 
Multiplied by the Length —45 


product divided by 10771 10205(102, 42 


Now "tis plain by theſe four Rules, that if the Di 
menſions of a Cack 115 


Bung Diameter 32) 
Head Diameter 25 \ Inches. 
and the Length 45 : 


That the Contents of theſe four ſorts of Cacks are 
as followeth, | 


| v4 Gallons | Diff, 

1. As 4 Spheroid . —111.67| 3.33 
II. As 4 Parabolical Spindle —— —— 108.341 3.33 
III. As the middle Fruſtum of 2 Convids 105 01] 2.59 
IV. As the middle Fruſtum of two Cones 1 02.42 | 


_ Obſerve here, That the Difference between the 
Content of the firſt and ſecond, is equal to the dif- 
ference between the ſecond and third, and the dif- 
ference between the third and fourth are ſcarce $ 
Ounarts leſs than the other, which indeed it ought 
to be ſomewhat leſs, becauſe the Sraves * the 

| * 
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Bung and Head are little curved, and lie near to the 
ſtreight Line, which plain ly demonſtrates thefe forr 
Rules to be very near the Truth. 


Yet it may be ſuppoſed that a Ca of theſe Di- 
ameters and Length may contain ſome certain quan- 
tity betwixt che Contents here found, but ia ſuch 
Caſes proceed by the Rule given, adding 1, 2, 35 
4, or 5 tenth parts of the difference of ch Squares, 
as Judgment and the ſhape of che Ca ſhall direct. 


And the like Caution muſt be obſerved in the 
finding the Mean Diameter, (or reducing the Cask 
into a Cylinder ) if you work by the ſliding Rule. 


Much Bulging 75 
For a Ca * The Alultiplier is * 
Conical | 5 


So between .$ tenths and J tenths will al * hap- 
pen that are * 


Of a Standing Cast part empty. 


A Cask ſuppoſed to be the middle Fruſtom of 


a Spheroid, ſtanding upon one Head, with its Axis 
— n 


Bung Diam. is 26.8 
Mhoſe Head Diam. is 23.3 Þ Inches, 
Length 30 6 


N And 


— — ˙wüwm 2 ee. 
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And 7.5 Inches being dry, or wanting ſo much 


of being full, 


What®s the Quantity of the Liquor in the Cu! 


Divide the difference of the Area's of the Bung and 
Head Diameters, by trebble the Square of half the 
C aks length, then multiply the Quotient by the Square 
Z the Inches from the plain of the Bung to the Liquors 

urface, and the Product ſubdutted from the Area of 
the Bung Diameter, will leave the Area of a Mean 
Circle, which multiplied by the diſtance from the plain 
of the Bung to the ſurface of the Liquor, gives the 
Content betwixt the Bung and Surface. 


Which ſubdufted from half the Content, the Remain 
will be the Gallons required to fill the Cask. 


Half the Cal Length 15.3 
4 15.3 ſquarꝰd 


8 


1 


459 
| 765 
132 


234.09 
oy 3 trebbled 


702. 20 


The 
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Gallon. | 


The Area of B. Diam. is 2.000 3 
The Area of H. Diam-—1.512. 


Divided by -- = 702.27).4883 00000(.000695 3 
4213622 60,84 


—— — — 
669380 29812 
632043 61624 
— 41718 
N 


351133 042362072 


222350 
210681 


Bung Area——————2.0003 
| - 0423620532 
The Area of a M Circle=1.957937948 


_—_ 


Multiplied by the Inches from the 8 3 
Bung to the Liquors ſurface—— Te 


6—— 


15663503584 
13705565636 


— —— —— — 


15-2719159944 


Here it is 15 Gallons, and 27 parts, as by the 
other Rule. 


If the Diameter of the Surface of the Liquar be 
known, then to the double Area of the Bung Diameter 
N 2 add 


** 
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| add the Area of the Düse; F the Liquors ſurface, 
| and a third part of the Sum 4 the Area of a Mean 
| Circle. er BG | 


v «a 
. 4 's ts * . 
4 oy Sz 


| How to find the Vllape, or vacant Fruſium of a 
| Cylindrical Cask, partly full, lying with its Axis 
| parallel to the Horizon. 


Wo EXAMPLE. 


| Ack whoſe Content is 80 Gallon; 
| The Bun Diameter 29 Inches 
| The dry ALEC 13 
| | The wet Inches ————-——16 


Tkue Rule is, 


Divide the wet or dry Inches by the Bung Dia- 
| meter, adding two (or more) Cyphers,. and the 
| | Quotient ſeek under the Title V. S. gives a Seg- 
| ment, which multiplied by the whole Content of 
| the Cask, gives the Quantity of the Liquor in the 
| Cask, or the Gallons wanting. 


29013. 00-44 
. 0 — 1 


| 116 — 

140 | : 3 
116 Fo 070 
. 2 5 
1 | 
=”, 
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4364 


90 
34120 


Here 13 divided by 29, the Quotient is but 44, 
and 24 is the Remain; ſoalways obſerve that when 
the Remain is above half the Diviſor, add one to 
the Quotient ; now againſt 45 in the Table of Seg- 
ments, under V. S. gives .4364, which multiplied 
by 80, (the whole Content of the Cast) the Product 
is 34 Gallons, and nine tenth parts of a Gallon, 
and ſo much the Cask wants of being full 


29¹6.00055 | 1 | 


145 


Here the Quot. is 45, againſt ) 
which 5 7. 41 of Seg- p. 5636 
ments i | 
Which multiplied by 80 the 
Content, gives the Liquor 80 
in the Casx ——— — 
45-0880 Liquor in the Cash 
34912 Liquor wanting 


80.0009 
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— 
» . 


— 


—_— —— 


A Table of the Segments of 4 Circle. 


ö 


| 
| 
| 


19's © ws | 


N , * _ I 
——_—_S_ 


O0 o «6 


Area. Area. - | Area. 
998326. 2006 7934 
9952 27.2178 7822 
991328 „2292 7708 
9806 [29.2407 7593 
| -9813 || 30] -2523 | +7477 

9755 31.2640 7360 
9692322759 7241 
9625 33/2878 7122 
9554 (341.2998 7002 
2289 332 . 
9402 360.3247 
9320373364 
92361383487 

91 3936 
22223721 

8967 41.3860 

8873 [42 3986 
877643 4112 
8677444238 
85286474384 
8473464491 

8369 || 47] -4618 
82634814775 
8757494873 

84, LeJeee 50 


The Gauger's Practice. 95 


Note, That the Tables of Segments are made only 
for a Cylinder, but the Line of Segments on the Sli- 
ding-Rule 1s made for à Spheroia, and therefore it 
more exait for all Bulging Catks, and the Tables of 
Segments only proper for 4 Cylindrical Cask. 


A ſpeedy way (by the Pen) how to find the Vlage, 
or Vacant Frum of either a Spheroidical or Cylin- 
drical Cast, with its Axis lying parallel to the Hors 
Ton, without either Rule or Table of Segments. 


The Rule is, 


For a Cylindrical Cast, divide the wet or dry 
Inches by the Bung Diameter, as before, if «he 
Quot. be under Fifty, ſubſtract from the Quot. a 
fourth part of that number, 
which would make it Fifty, Note, That if — 
and the Remain multiply by 3 % 20, or 

the content, But if the 2 = 6770 
Quot. be above Fifty, then pare, mm) 
add a 4th part of that num- | 21 
ber, which is above 50, to the Quor, and the To- 
tal multiply by the Content. 


For Example. 
The ſame Cas as was laſt, Content 80 Gallons, 


ung 29 
Dry 13% Inches, 
7 t 16 
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29)13-00 (4 


116 — 
45 
140 125 
. 
24 437 
bo 
| 35.0000 
| 05 
3495 


The Quot. wants five of Fifty, ſo ſubſtract 125, 
the fourth part of five from 45, and the Remain 
is .4373, Which multiplied by the Content, gives 
35 Gallons for the dry Inches, which is too much 
by 5 parts of an hundred parts of a Gallon, becauſe 
(in dividing ) 24 went for 29, therefore ſubſtract 
the ſaid 500 parts from 35 Gallons, and the Re- 
main will be 34.95 Gallons, the true Content of the 
dry Inches. 
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145 
F - 3 


——_ — 


45.0500 


Here the Quot. is 5 above Fifty, therefore I add 
a fourth part of five to 55,the Quot. and multiplies 
the Sum by the Content, gives 45 Gallons of the 
wet Inches, which is too little by 5 of an hundred 
parts, becauſe five remained in the Diviſion, there- 
fore I add the ſaid 5 parts of an hundred to 45, 
which make 45.05 Gallons, the true Content of the 
wet Inches. 
Gall. 


So the Content of the dry Inches is —— 34.95 
And the Content of the wet i ——45.05 


80.00 
Which is the ſame as with the Table of Segments. 


Now as a Spheroid, or Bulging Cak, ſubſtract, 
or add one third part, inſtead of one fourth part, 
and multiply as before, by the Content, c. 


0 EX A VI- 
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EXAMPLE. 
A Spheroidical Ca whoſe Content is 64 Gallons, 


The Bung Diameter i 227 
ö Inches. 
The Wet i ·ͤL—j- — — 16 


271. oo. 40 


Here the Quot, wants 9 of Fifty, ſo the third 
part of 9 is 3, which ſubſtracted from 41, and re- 


mains 38, which multiplied by 64, (the Content ) 


gives 24.72 for the Gallons wanting, yet it is -7 
tenths of a Gallon too much, becauſe (in dividing) 
20 went for 27, ſo .7 tenths muſt be ſubſttacted 

" on 
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out of 24.32, and the Remain 23.62, the erat 
Quantity of the dry Inches. 


Here the Quot. is 9 above go, ſo add one third 
of to 59, the Quot. and multiply the Sum by 64, 
(the Content) gives 39.68 Gallons for the Content of 
the wet Inches, which is too little by .7 tenths of a 
Gallon, becanſe ſeven remained in the Di vi ſioa, 
therefore add .7 tenths to 39.63, and it makes 


40 38 parts, the true Contens of the wet Inches. 


0 2 The 
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The Three uſeful Problems by 


Y the Head Diameter, Length and Content, 
co find the Bung Diameter, as a Spheroid? 


Multiply the Content by 1077.16, and divide the 
s mas + Product by double the Length, 
and from the Quot. ſabſtrat 


Not That 1077.16 is | 
* "0h Shaun of the half the Square of the Head 


G ange* Potat. Diameter, and t he Square- Root 
DO XT- af of the Remain is the Bung Di- 
* * anther. 


Bjthe Length, Content, arid Bung Diameter, 
to find the Head Diameter? 


Multijly the Con ent by 1677.16, and divide t he 
Produtt by the Length, and from the Quot. ſubſtratt 
wice the Square of the Bung Diameter, and the 
*qn1are- Root of the Remain is the Head Diameter. 
| | * 
By the Bung and Head Diameters, and Content, 
to had the Length of the Cask? 


Multiply 
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Multiply the Content by 10%. 16. and divide the 
Produtt b twice the Square of the Bung, and once the 
Square of the Head Diameters, in one Sum, the Quot. 
will be the Length of the Ct. 
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The Uſe of the following Table of 
CTLINDERS. 


N the top of the Table are placed the Diameters 
in Inches and Tenths, from $ Inches to 60 in 
Diameter, beginning in the 8th. Page of the Table, 
{| as. of 4 5 . 7 .8 TN which is 8 
Inches and 2 Tenths, 8 Inches and 3 Tenths, &c. 


On the top of each Page in the firſt Column on 
the Left Hand is the depth of the Cylinder, begin- 
ning .1 .2 3, Ec. to 31 Inches in depth. 


The Number in the other Columns is the Con- 


tent in Ale Gallons, and hundred parts, anſwer- 


ing to the Diameter at the top of the Table, and 
the * of the firſt Column in the ſide of the 
Table. 


E X A M- 
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EXAMPLE. 


Suppoſe the Diameter be 26.5 Tembs of an Inch, 
the Depth 14.7 Tenths of an Inch? 7 


In the top of the Table find 26. 3, underneath which, 


againſt 14 in Inches is — 7.38 
And againſt 7 Tenths of an Inch i —1.37 
+ 28.75 


Which being added together makes 28.75, that is, 
28 Gallons, and 75 parts of 4 Gallon, or Three 
Quart 4. | f g 


N 
* 


Cylinders. 


From 8 to 60 Inches in Dia- 
meter, and 31 Inches in Depth, 
Calculated to every Tenth off an 
Inch in Diameter, and to every 
Tenth of an Inch in Depth : V 
ready, and of excellent Uſe for al 
Officers to caſt up their Gauges. 


** 


By GEORGE WARD, Gauger. 
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Cylinders in Ale-Gallons. 


| BF, 
8 | 1 | 2 | 3 | 4 s | «6 7 8 9 
; 
＋ -0.02 | 0,02 | 0.02 |} 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.92 
2] 0-04 | 004 | 0-04,| 0,04 | O04 | 004 | 0.04 | 0.04 | 0.04 | 004 
3 | 0.cg | 0.05 | 0.05 | 0.05 o. os | 0,06 | 0.06 | 0.06 | 0.06 | 0.07 
«4 | 0.07 | 0.07 . 07 C. og | 0.93 | 0.08 | 0.08 | 0.08 o. o | 0.09 
5 | 0.09 0.09 0,09 0.10 2.10 0.10 O. II [O. II 0.11 0.11 
F TIED 0.11 [0.11.11 0. 120.12 
7 b. 1283 O. 130.14 9.140.144 
8 o. 14 [o. 15 | 2-15 | 0.15. 0.16 | 0.16 
9 | 0.15 0.16 [o. 17 | 0.17. | 0.18 | 0.18 | 0.19 
"Tit | oa. c. 19 | 0 19 | 0.20 0. 20 0.21 | 0.21 | 0.22 [0.22 
2 | 0.36 | 0437 | 0437 Ue38 | 0.3% | 0-42 | 2.41 | 0:42 | ©0443 | 0:44 
3 | 0.53 | 9-55 | 9:57 | 0.58 | 0.59 | 0.50 | 0.62 | 0.63 | 0.6g | 0.66 
4 | 0.71 | 9473 | 9-75 | 9477 | 0979 [9.80 0.82 | 0,84 | 0.85 | 0.88 
s | ©.8g | o.g1 | 994 0.95 | 0.98 | lo1 | 1.03 | 1.05 | 1.08 | 1.10 
5 | 1.07 1.10 | 1-12 [1.1 | 1.18 | i 21 | 1.24 1.25.] 1.29 | 1:32 | 
7 | 1.25 | 1.28 | I-31 | I-34 | 1.38 | 1.41 | 1:44 | 1-48 | 1.51 | 1:54 
2 1.43 | 1-45 | 1-59 | 1:53 | 1.57 | 1,51 | I-65 | 1-69 | 1.73 | 1.76 
9 1.80 1.64 | I, 7 1.73 1.77 1.81 1.85 1.90 1.94 1.99 
to | 1.98 | 1.81 | 1;87 | 1.92 | 1.96 | 2.0r | 2,05 | 2441 | 2.16 | 2-21 
It | 1.96 | 2.01 | 2,06 | 2.11 2.16 [2.21 | 2-27 | 2-31 | 2-37 | 2.48 
t2 | 2.14 | 2-19 | 2-23 | 2.30 | 2.36 | 2.41 | 247 | 2:53 | 2:59 | 2.55 
13 | 2432 | 2:37 | 2-43 | 2:49 | 2.55 | 2.62 | 2-58 | 2.74 | 2.80 | 2.87 
14 | 2:49 | 2.56 2.42 | 2.69 | 2.75 | 2.82 | 2.83 | 2.95 | 3.02 | 3.09 
is | 2.67 | 2.74 | 2-81 | 2.88 | 2.95 | 3-02 | 3-09 | 3-16 | 3-24 | 3431 
15 | 2.85 | 2-92 | 3-00 | 3-07 [3.14 | 3.22 | 3-3 | 3-37 | 3-45 | 3-53 
17 | 3-03 | 3-11 | 3-18 3-26 | 3.34 | 3-41 | 3:50 | 3458 | 3-67 | 3:95 
18 | 3-21 | 3429 | 3437 | 3-45 | 3-54 | 3-92 | 3-71 | 3479 | 3-88 | 3-97 
19 | 3:39 | 3447 [3.56 3+55 | 3-73 | 3-82 | 3-91 | 4-00 4.10 [419 
20 | 3-36 | 3-55 | 3-75 | 3-84 | 3-93 | 4.02 4.12 422 | 4-31 | 4-41 
_-r | 3:74 | 3-84 | 3 53 |_4:93_| 4-13 4.22 | 4-23 | 443 | 453 | 4:63 
22 | 3-92 | 4-02 | 4-I2 | 4422 | 4-32 | 4443 | 4:53 | 4:64 | 4575 | 4-85 
23 | 4.19 | 4-20 | 4-31 | 441 | 4-52 | 4-63 | 4-74 | 485 | 4496 | 5.07 
24 | 4-23 | 4-38 | 4-49 | 4-61 } 4-72 | 4-83 | 4-94 | 4-25 | $elT | 5.29 
25 | 4:45 | 4457 | 4-68 | 4-80 | 4.91 | 503 | 5-15 | 5-27 | $439 | 5-51 
| 25 | 4:54 | 475 | 4:87 | 4:99 3.11 | 5-23 ' 5-36 | 5-48 | 5.91 | $.74 
27 | 4-81 | 4:93 | 5-06 5-18 5.31 | 5-43} 555 | 569 | 5-82 | 5-99 
28 | 4-99 | 5-12 | $.24 | $-37- | $50 | 5-63 | 5-77 | 5 90 | 6.04 | 6.18 
29 | $17 | $430 | $43 3.583. | 5.83 | 5-97 [6.1 | 6.26 | 6.40 
30 | 5:35 | $-48 | 5-62 | 575 | 5.89 | 6.04 | 6.18 | 6.32 | 6.47 | 6.52 


— 


Cylinders in Ale-Gallons. 


* 


| | G 1 | 22 | 3 | 4 5 | 6 7 8 9 | 
| 

| -1 | 0.02 | 0.02 | 0.02 | 0.02-| 0.02 | 0.02 | 0.03 | 0-03 | 0.03 | 003 
2 O. 4 0.0 5 0.05 O. O 5 O. O 5 O. 0 * O. O I 0.05 | ©.0 5 0.05 

| .3 | 0-07 | 0.07 | 0.07 | 0.07 | 0.07 | 0.08 | 6.08 | 0.08 | 0.08 | 0.08 
«4 | ©.09 | ©.09 | O09 | 0.10 | ©.10 [o. 10 | 0.10 | 0.10 | o.11 | ot 
+5 | ©.1I [o. 12 [o. 12 | 0.12 | 0.12 [o. 13 | 0.13 | 0-13 | o.13 | 0.14 
6 | o.I4 | 0.14 | 0.14 | 0:14 | 0.15 [o. 15 | ors | 0.16 | 0.16 16 
«7 | 0.16 |-0.16 | 0.16 | 0.17 | 0.17 | 0.18 | 0.18 | 0.18 0.19 [0.19 

| .-8 | 0.18 | 0.18 | 0.19 | oitg | 0.20 | 0.20 [c. 21 | 0421 | 0.21 | 0.22 | 
1 +9 | 0.20 | 0.2r o. zt | 0.22 | ©.22 [o. 230.23 | 0-24 | 0.24 | 0.25 
Ares. 0.23 | 0.23 | 0.24 | 0.24 | 0.25 | 0.25 | 0.26 | 0.25 | 0,27 | 0.27 | 
2 | ©0445 | 0.46 | 0.47 | 0-48 | 0.49 | 0.50 | 0.51 [o. 52 | 0.53 | 0.55 

3 |. 0.68 | 0.69 | 0.71 | 0-72 | ©474 | 0:75 | 0.77 | 0:79 | 0.80 | 0.82 

4 [o. o | 0.92 | 0.94 | 0.96 | 09 1.01 | 1.03 | 1.05 | 1.07 | 1.09 

$ | I. 1.15 | 1.18 | I-20 | 1.23 | 1:26 | 1.28 | 1.31 | 1.34 | 1.36 

6 1.38 | 1.41 | I-45 | 1:48 | 1.51 | 1.54 | 1-57 | 1.60 | 1.64 

7 1.61 | 1.65 | 1.69 | 1-72 | 1:76 | 1.80 | 1.83 | 1.87 | 191 | 

8 1.84 | 1-89 | 1-93 | 1.97 | 2-01 | 2.05 | 2.10 | 2.14 | 2.18 
2.08 | 2.12 | 2-17;] 2.21 | 2.26 | 2:31 | 2-36 | 2.41 | 2 45 

2-31 | 2:37 | 2-41 | 2:46 | 2.51 | 2.57 | 2.62 | 2.67 | 2.73 

"2.84 | 2-59 | 2-65 | 2.71 | 2.77 | 2.82 | 2.88 | 2.94 | 3.00 

2.77 | 2.83 | 2-89 | 2.95 | 3.02 3.08 | 3-14 | 3.21 | 3.28 

3.00 | 3.06 | 3-I3 | 3+20 | 3-27 | 3-34 | 3-41 | 3-48 | 3:55 

3-23 | 3:30 | 3:37 | 3445 | 3-52 | 3:59 | 367 | 3-74 | 3-32 

3-46 3.34 3-61 | 3:69 | 3-77 | 3-85 | 3:93 | 4.01 | 409 

3.69 | 3-77 | 3-85 | 3-94 | 4.02 | 4.11 | 419 | 4-28 | 4.37 

3-92 | 401 | 4-10 | 4.18 4-27 | 4-36 | 446 | 4:55 | 4 64 

4-Is | 4+24 | 4:34 | 443 4:52 | 4-62 | 4-72 | 481 | 4.91 

4-38 | 4:48 | 4-58 | 4.68 | 4.78 | 4.88 | 4-98 | 5.08 | 5.19 

4-61 | 4+71 | 4-82 4.92 5-03 | gel | 5-24 | $35 | 5:46 

484 | 4-95 | 5-06 | 5-17 | 5-28 | 5.39 | 5-50 | 5.62 | 5.73 

5-07 | $-I9 | $+30 | $-41t | $-53 | 5:65 | $977 "5:88 f 

5.30 | $42 | $-54 | 565 | $-78 | 5.90 | 6.03 | 6.15 | 6.28 

5.53 | 5.66 5.78 | 5-91 | 6.03 | 6.16 | 6-29 | 6.42 | 6.55 

$5.75 | 5-39 | 6.02 | 6.15 | 6.28 | 6.42 | 6-55 | 669 | 6.82 

6.00 | 6.12 | 6.26 | 6-40 | 6.54 | 6.67 | 6.81 | 6.95 | 7.10 

6.23 | 6.36 | 6 50 | 664 | 6.79 | 6.93 | 7-08 | 7.22 | 7.37 

6.46 | 6.60 | 6.74 | 6.89 | 7.04 719 | 7:34 | 7:49 7.64 

6.69 | 6.84 | 6-99 | 7-14 | 7.29 ; 7.44 | 7-60 | 7.65 | 7.92 

6.92 | 7.07 7.23 7-38 | 7-54 | 7.70 | 7-56 | 802 | 8.19 
7.15 7.31 | 7:47 | 7-63 | 7-70 1 | 8.12 3 29 mel 
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Cylinders in Mle-Gallors. 


— — — 
— — . 


10 1 | +2 3 | 4 5 | 6 | 7 . 8 | © | 
1 | 0.03 | 0.03 } 0.03 | 0.03 | v.03 | 0.03 | 0.03 | 0:03 | 0-03 | 0.03 
2 | 0-06 o. os o. os | 0.06 | 0.05 | 0.05 | o. os | 0.06 e. os | 0.07 
3 | 0.08 | 0.98 | 0.09 o. og | 0.09 | 0.09 | 0.09 | ©.10 o. io | 0.10 
.4 | 0-11 | o.It | 0.12 | 0.12 | 0.12 | 0.12 | 0.12 | 0.13 | OI3 | 0-13 
5 | 0.14 | 6.14 | 0-14 | 0.15 [o. 15 | o.15 | 0.16 | 0.16 | ©.16 | 0.17 
6 | 0.17 on) | 0-17 | 0.18 | 0.18 | 0.18 | 0.19 | 0.19 | 0-19 | 0.20 
.7 | 0.19 | 0.20 | 0.20 | 0.21 | 0-2T | ©.21 | 0-22 | 0.22 | 0-23 | 0.23 
.3 | 0.22 | 0.23 | 0.23 | 0.24 | 0:24 | 0.25 | 0.28 | 0.25 | 0.25 | 0426 | 
9 | 0-25 | 0.25 | 0.26 | 0/27 | 0.27 | 0.28 | 0.28 | 0.29 | 0.29 | 0.30 

Area. 0-28 | 0.28 | 0-29 | 0.30 | 0.30 | 0.31 | 0.31 | 0.32 | 0.32 | 0.33 
2 | 0.56 | 057 | 0:58 | 0.59 . 061 | 0.52 0.64 | 0.65 | 0.66 
3 | 0.84 | 0.85 | 087 | 0.89 | 0.90 | 0.92 | 094 | 0-96 | 0.97 | 0.99 
4 | 1.11 | 1.74 | 1-16 | 1.18 | 1.20 | 1.23 | 1-25 | 1-28 | 1.30 | 1.32 
5 | 1-39 | 142 | 1-45 | 148 | 1.51 | 1.54 | 156 | 1:59 | 1.62 | 1.65 
6 | 1.67 } 1.70 | 1-74 | 1-77 | 1.81 | 1.84 | 1.88 | I-21 1.28 4 1.99 
7 | 1.95 | 1.99 | 2-03 | 207 | 211 | 21s 2.19 | 2.23 2-27 | 2.32 
8 | 2.23 | 2:27 | 2-32 | 2.36 | 2.41 | 2-45 | 2-50 | 2.55 | 2.60 | 2.65} 
9 | 2-51 | 2:56 | 2-61 | 266 | 2.71 | 2.75 |] 2.82 | 2.87 |] 2-92] 2.98 
10 | 2.78 | 2.84 | 2-50 | 2.95 | 3.01 | 3.07 | 3-13 | 319 | 3-2$ | 3.31 

11 | 3-06 | 312 | 3-19 | 3-25 | 3-31 | 3.38 | 3-44 | 3 57 | 3-57 | 3-54 
12 | 3-34 | 341 | 3-48 | 3-55 | 361 | 368 | 375 | 3-®2 | 3-90 | 3-97 
13 | 362 | 3.69 | 3-77 | 3-84 | 3-92 | 3-99 | 4-07 | 4-15 | 4-22 | 4-39 
14 | 3:90 | 3-98 | 406 | 4.14 | 4.22 4.30 | 4:38 | 4-45 ] 4455 | 4-63 
15 | 4-18 | 4.26 | 435 | 4443 | 4 52 | 4-61 | 469 | 4-78 ] 4-87 | 4.95 

216 | 4.46 | 4:55 |_4-54 | 4:73 | 4:82 | 4-91 | $01 | 5-10] $-20 | $.29 
17 | 4:73 | 483 | 4:93 | 5-02 | 5-12 | 5.22 | 5.32 | $-42 | 5:52 | 8.82 
18 | 5.01 | 5411 | $-22 | $432 | $-42 | 5.53 | $53 | 5-74 | 58s | $95 
19 | $.29 | 5.40 | $51 | 5.61 | $72 | 5.83 | $94 | 6.96 | 6.17 | 6.2) 
20 | 5.57 | 5.68 | 5.80 | 5.91 | 6.02 | '6.14 | 6.25 | 6.39 | 6.50 | 5.62 

| 21 | $.85 | 5.99 | 609 | 6.21 | 6.32 | 645 | 5 57 | 6.70 6.82 | 6.95 
22 | 6.13 | 6.25 | 6.38 | 6.50 | 6.63 | 6.75 6 88 | 7-02 | 7.15 | 95.28 
23 | 6.41 | 6.53 | 667 | 6.80 | 6.93 | 7.06 | 7.20 | 7.34 7:47 | 7 61 
24 | 6.68 | 682 | 6.95 | 709 | 7.23 | 7.37 | 7-51 | 7-65 | 7.80 | 7.94 
28 1 696 | 7.10 | 7-24 | 7-39 | 7-53 | 768 | 7.82 | 7-97 | 8.12 | 8.27 

| 25. 7-24 | 7.39 | 7 53 | 7.68 | 7.83 | 7.99 | 8.14 3 29 | 8.45 | 8.60 
27 | 7-52 | 7-67 | 7-82 7.98 | 8 13 . a 
28 | 7.80 | 7.95 | 8.11 | 8.27 | 8.43 
25 | 8.08 |8 24 | 8.40 | 8.57 | 8:73 
30 | 8.35 | 8.52 | 8.69 | 8.86 | 9.04 
31 | 8.63 | 8.81 | 8.98 | 9.16 9.34 


6 Cylinders in Ale-Gallons. 
F — | — * 
; 11 Y | | +2 «J | 4 | «7 6 | "JP 8 9 | | 

"| 0.03 "003 0,03 | 004 0,04. "0.09 | 0. 04 | 0.04 | 0.04. | 0.04 1 
2 | 0.07 | ©,07 | 0,07 | 0,07 | 0,07 | 0,07 | 0.07 o. os | 0.08 | 003 2 
3 | 9-10 | ©.10 [o. 10 [o. 11 | 0-11 [o. 11 | oats [o. 11 0.12 | 0.12 3 
40.13 [o. 140.14 [o. 14 [. 14 [. t 3 | Ot [o. 15 [. 13 | 0.15 4 
.s | 0:17 | 0.17 | 0.47 | 0.18 [018 | 0.18 o. 19 [o. 19% o. 19 o. 20 | o$ 
6 1 0.20 | o. 21 | 0.21 | @,21 | 0.22 | 0.22 | ©.22 | 0.23 | 0.23 | 0.24 | 6 
+7 | 0-24 | C24 | 0.24 | 0.25 | 0.25 | 0.25 2 o. 25 | 0.27 [o. 9 12 
.8 | 0.27 | 0.27 | 0.28 | 0.28 o. 29 0.29 * o. 30 | 0.30 | 0-31 | 0432 | | | .8 
n 0:32 2 [0:33 | 5:34 24 0.251.030 | 11-29 
Area, 9-34 | 0.34 | 0-35 | 0-35 [0.35 | 037 | 0. 7 | 538 | 0.39 | 0.39 | | jare 
2 | 0.67 0.5 o. 70 | 0.71 | 0.72 | 0.74 | 0.75 | ©,76 | 0.73 PC 9 
31.01 | 1.03 | 1.95 | I.o7 | Log | tio [1.12 | 1.14 | 1.16 1.18 3 
435137414 | 1.45 | 1:47 | 1.50 | 1.52 | 1.55 | 1.58 FEA 

3 | 1-68 | 1,72 | 1.75 | 1.78 | 1.81 | 1.84 | 187 | 1.g1 | 1.94 | 197 5 
6 [_2:02 | 2.06 | 2.10 | 2.13 | 2-17 2.21 | 2 25 | 2.29 | 2-33 [_2-37 _6 
| 7 | 2-37 | 2.40 | 2:45 | 2:49 | 2-53 | 2.58 | 2.62 | 2.67 | 2.71 | 2.76 7 
8 | 2-70 | 2-75 | 2.79 | 2.84 | 2.99 | 2495 | 3.00 | 3,05 | 3.l0 | 3-Is | 8 
9 | 3-03 | 3.09 | Jel4 | 3.20325 | 3:31 | 3:37 | 3:43 | 3-49 | 3+55 / 
10 3.37 3-43 | 3:49 | 3-55 3-52 | 3-68 | 3.75 | 3,81 | 3.88 | 3-94 lo 
11 |_3:71 | 3-77 3.84 | 391 | 3-98 | 4-95 | 4.12 | 4-19 [| 4-27 | 4:34 11 
12 4.04 | 4.12 | 4.19 4427 | 4:34 | 4-42 4.30 [4.58 4.65473 12 
13 | 4:38 | 4-46 | 4:54 4.52 4.71 4.7% 4:87 | 4495 | 5.04 | 5-13] | | 13 
{| 14 | 4-72 | 4.80 4.89 | 4.98 | 5.07 | $19 | $5.25 | 5:34 | 5-43 | 552 14 
W | 15 | $05 | $-15 | 5-24 | $433 | $.43 | 5 52 | $-52 | $72 | $482 | $92 [| 5 
Is |_$:39 | 8.49 . |_$-69 | 5 79. 5.89 | 6,00 | 6.t0 6.20 6.31 1s 
\ 17 | $73. 73 | $494 | 6.04 | 6.45 | 6:26 | 64.37 | 6.48 | $5.59 | 5.70 | 17 
186.07 | 6, 6.29 | 6.49 | 6.52 | 6.63 | 6.75 | 6.85 | 6.98 | 7.99 18 
19 | 6.40 | 6.52 | 6.64 | 6:75 | 6.88 | 7.00 | 7.12 | 7.24 | 7.37-| 7:49 | 19 
20 6, 74 6.95 6.59 7.11 7.24 7.37 | 7.50 7.63 7.76 | 7.89 f 20 
21 | 7.18 | 9,21 | 7434 | 7.17 7.60 7.73 | 7-87 | 8.or | 8.14 | 8.26 i 21 
22 | 7-41 | 7.55 7.59 | 7.82 | 7.95 | 8.10 | 8.25 | 8 398.59 | 8.58 22 
23 | 7-75 [7.9 8.94 | 8.18 | 8.33 | 8.47 | 8.52 | 8.77 | 8.92 | 9.07 23 
24 8.09 8.24 | 9.39 | $.53 | 8.65 | 8.84 | 8.99 | 9.15 | 9.37 | $447 24 
25 8.42 8.53 | $8.73 | 8.89 | 9.05 | 9.21 | 9.37 | 9.53 | $469 |. 9.86 25 
26 | 8.75 | 8.92 | 9.08 | 0.25 | 9.41 | 9-58 | 9.74 | 9.91 [10.08 [10.25 | | 26 

27 910 | 9. 9.27 9.43 | 9.60 | 9.77 | 9-94 [10.12 [10.29 [10.47 10.55 2 

29 | $+44 | 9.51 | $5.78 | 9.95 [10.14 [10.31 10.35 10.68 [10,95 [11,24 2 
30 10.11 10.30 to. 48 [10.67 to. 85 1.05 1.24 1.44 1.53 [11.83 70 
31 * 10.54 Mika Aa pa 11.42 j11.62 11.32 wave _] 31 
— * W — ———————— — — — 


Cylinders in Ale-Gallons. 

„ | 12 | $ +2 3 | +4 | 5 4 8 7 | 8 | "2 | 
Ar 7" 00, | 004 | 0.04 | 0,04 | 0.04 | 0.04 | 0.04 | 0.05 | 0.05 | O05 
2 2 ©0093 | 0,08 | 0,08 | 0.03 . 0% | Cog | 0.03 | 0.09 | 0.03 o. og 
2 3 | ©.12 | 0.12 | 0.12 | O13 | O13 | 0.13 | 0-13 | O41 Gy 0.14 
5 4 | 0.16 | 0,16 | 0.17 | 0.17 | 0-17 | 0.17 | 0.1: | 0.15 | 0.18 0. 19 
) % | 0.20 | 0-20 | 0.21 | 0.21 | O-21 | 0.22 | C-22 | ©.22 | 0.23 | 0.23 | 
it \ 16", 0-24 | 0-24 | 9.25 | O25 | 0-26 | 0.26 | c.27 | 0.27 | 0.27 | 0-28 | 
ty 1 | +7 o. 28 0,29 | 0.29 | 0.29 | 0-30 | 0.30 | 0.31 | 0.31 | 0.32 0.32 
2 | .8 | 0.32 | 0.33 | 0.33 14 0.34 [O. 35 ][. 35 (364 0. 36 0.37 
S | 9 | 0.36 | O27 C. 32 | ©. 38 fo. 38 0. 30 | 0.40 | 0.40 | 0.41 [o. 12 
1 area. o. 40 | 0.41 | 0.41 Ti 0.42 [O. 13 | 0-44 | 0.44 | 0.45 | 0.46 | 0.46 | 
I 2 | ©.*0 oO. Sa | 0.S3 | 0.84 | C86 | 0.37 | 0.58 [co 0.91 | 0.53 | 
} 2 1.20 1.22 | 1.24 1.26 [ 1.28 | 1.31 | 4.33 | 1.35 [1.37 | 1.39 
} 4 1.70 | 1.63 | 1666 1.69 | 1-71 | 1.74 | 1-77 | 1-30 | 1.83 | 1.35 
7 5s | 2,01 | 2.04 | 2.07 2.11 | 214 2-18 | 2.21 | 3.25 | 2.28 | 2.32 
4 6 | 2.41 2.45 2.49 2.52 2.57 2.81 2.65 2.70 2.74 2.78 
; 7 | 2.81 | 2.85 | 2.90 | 2-95 | 3.05310 | 3-14 | 3.19 | 3-24 
| 11 8] 3-21 | 3.26 | 3e32 | 3+37 3-43 3-48 | 3-54 | 3+532 | 3.65 | 371 
q 9 | 3-61 | 3.67 | 3-73 | 3+79 [3-85 | 3-92 | 3+95 | 4:04 | 4.11 4.17 
lo | 4.01] 4.08 | 4.14 | 4-21 1:2 4+35 | 4442 | 4.49 | 4456 | 4+53 
tt | 4-41 4.49 4.85.64 | 4:71 4.25 | 4:56 | 4-24 2 | 5.10 | 
124.81 4.89 4:89 4.57 5-09 | 5-I4 | 5.22 5.31 5.35 | 5+38 | 5456 
135.21] 3.0 | 5-39 3.48 5.57 | 5.66 [5.75 | $484 | $93 | $03 
14 | $-62 | 5.78 | 35.80 5-30 | 5+99 |] 6.09 6.19 | 6-25 6.394 
141 6.02 | 6.12 | 6.22 | 6.32 | 0-42 | 6.53 | 6.63 746.84 | 6.95 
F 15 | 6.42 | 6.52 | 6.63 | 6.74 | 6-35 6,96 | 7.08 | 7.19 | 7.30 | 7-42 
17 6.82 | 6.93 | 7-05 | 7-16 | 7-28 | 7.40 | 7.52 | 7-64 | 7.76 | 7-95 | Þþ 
| 187.22 | 9.34 | 7:45 | 7-59 | 7-71 | 7433 | 7-95 | $.09 | 8.21 5.34 ' 
[19 62 | 7.75 | 7.88 | 8.01 | 8-14 | 8.27 8.40 | 553 | 9.57 | 8.81 - 
| | | 20 | 8.02 | 8.16 | 8.29 | 8.43 | 8.55 8.70 |] 8.84 | $.98 | 9.13 | 9.27 | | 
1 28.42 9.22 [8 8.56 8.70 8.85 8.0% | 9.14 c. 29 | 0.12 | 9.58 | 9.72 
22 | 8.32 8.97 9.12 | $+27 9.4 | 9.57. | 9.73 [5.88 [10.04 10. 20 1! 
| 23 | 9.23 | 9.38 | 9.53 | 5459 | $485 [10.01 [10.17 [10.33 [10.49 [10.55 | Fl 
| 24 | 9.63 | 5:79 | 9.95 io. 11 [10.28 [0.14 [10.51 fios [10.95 11.12 
25 110,03 [10.19 110.35 [10.54 [1072 flo. 388. [t1.05 11.23 [11.41 [11:59 þ 
1 26 [30443 10.6 10.78 510495 1.13 [11.32 fl. co [11.68 [11.36 [12,05 F 
1 27 [10.83 fI. 1 [11.19 [13.39 11.55 [t1c75, [11.38 1. 77 [12032 72.71 11 
| 28 [11.23 [11.42 [11.61 [11.80 1.99 [12.19 [12.38 [12.58 [12.78 [12.98 | |! 
ö 29 11.63 [11.52 12.02 12.22 12.42 [12,52 12.82 13.03 12.23 13444 it 
| 30 [12,03 [12.23 12.42 [12.54 12.85 113,96 [13-27 [13.43 [13.99 [13-50 | 
4 31 Wiki 12.64 Tr Al 1327 [13-49 13-71 [13-93 14.15 1-937 [ 
, CC — | — — 


Cylinders in Ale-Gallonc. 


13 1 2 3 4 | 5 Ms) | *7 8 9 
O. 5 | 0.05 | 0.05 o. 95 | 0.05 | 0.05 o. o5 | 0.05 o. o5 o. 5 
0.99 | 0.10 | ©.10 | Clo [o. 10. 10 [o. 10 | O10 | O11 | on 
0. 14 [o. 15 | 0.14 | O15 | C15 | ©.15 | 0.15 | 0.16 | 0.16 | 0.16 
Oo. Ig | ©.19g | O.lg | 0.20 | 0.20 | O20 | Ce21 | O21 | O.21 | 0,22 
0.24 0. 24 | 0.24 0.25 | ©.25 o. a5 | 0-26 | 0.26 | 0.27 | 0.27 

.6 | 0428 | 0.29 | 0.29 | 0.30 | 0.30 | 0.30 | 0.31 | 0.31 | 0.32 | 0.32 

9.33 0433 0.34 | 0+4 | 0434 | 0,36 | 0436 | ©+37 [o. 37 | 0.35 

0.38 | 0.38 c. 39 | 0-39 | 0.39 | ©-41 | O41 | 0.42 | 0-42 | 0.4 
| +9 | 0:42 | 0443 | 0-44 | 0-44 | 0.44 o. 46 o. 46 | ©0447 | 0-48 | 0.4 
Area, 0+47 | 0.48 C. 10 | 0.49 | 0.50 | 0.51 | O51 [o. 52 | 053 | 0.54 
. o. 94 | 0:95 o. 97 | O99 | 0:99 1.02 | 1.03 1.05 | 1.06 | 1.05 

as I-43 | 1:46 | 1-48 | 1.50 | 1.52 | 1-55 | 1.57 | I-59 | 1.61 
1.58 1.1 | 1-94 | 1-97 | 2.00 | 2.03 | 2.06 | 2.09 | 2-12 | 2.15 
2,32 | 239 | 2-43 | 2-45 | 2.50 | 2.34 | 2.58 | 2.61 2.65 | 2.69 
2.82 | 2.87 | 2.91 | 2.96 | 3.09 | 3.05 | 309 | 3elg | 3-18 | 3.22 
3-29 3-25 3-40 | 3-45 | 3-50 | 3-55 | 51 3.66 | 3.71 3.77 
3.75 | 3-52 3.88 3.94] 4-00 | 4.05 | 4.12 | 4.18 | 4-24 | 4.20 

4.21 4-30 | 4+37 | 4:44 | 450 | 4:57 | 4:54 | 4+70 | 477 | 4-34 

4.71 | 4-78 4.85 | 4+93 | 5-00 | 8.08 $15 | 5-23 | 5-30. | $438 
5.18 5.26 5.34 5.42 5.50 5.56 5.87 5.75 ©. 3 | 5.92 
5.65 5.74 5.8 2 | 6.91 6.00 6.09 6.18 6.27 6.36 6. 46 
6.12 | 6.21 | 6.31 | 6.41 | 6.50 | 6.60 | 6,70 6.79 | 6.90 | 7.00 
6.39 [6.69 | 6.79 | 6:90 | 7-00 | 7.11 | 7-21 Ly 7.43 | 7.53 
7.05 7.17 | 7628 7.39 7.50 | 7-61 | 7.737. 7.56 8.07 
7.53 | 7-65 | 7-76 | 7-89 | 8.00 | 2.12 | 8.24 8.36 | 8.19 | 8.61 
8.00 | $.13 | 8.25 | $.38 | 8-50 | 8.63 8.76 | 5:89 9.02 | 9.15 
8.47 | $.60 | 8.74 8.87 | 9.co | 9-14 | 9-26 | 9.41 | 9.55 | 9.69 
8.94 | 9.08 | 9.22 | 9.36 | 9-50 | 9.64 | 9.79 | 9-93 [10-08 [1022 
9.41 | 9.56 | ge71 | 5+86 [10.00 [10.15 [I0.30 [10.45 [0.51 [Io,76 
9.38 10.04 [10.19 [10.35 io. o j10.66 [10.82 [10.98 [11.14 11. 30 
10. 36 [10.52 [10.68 [10.84 [11.00 [11.17 11.33 [11-50 [11.67 11.84 
10.83 [10,99 11.16 4 +> 11.50 [11-67 [1.85 [12902 [12.20 [12.38 
11.30 [11-47 [11.65 [11.83 [12,00 [12.18 [12.39 [12.54 [12.73 12.91 

[11.77 [11-95 [12.13 [12.32 [12.50 [12.69 [12.88 [13407 [13.26 ff. 3.45 
112.24 [11.43 [12.62 [12.82 [12.00 13.20 f 3.39 [12-59 13.79 13.99 
12.71 [12.91 [13.10 [13.31 3. 30 13.71 [13-91 14.11 14.32 14.53 
13.18 [13-38 13.59 13.80 [14-00 [14.21 [14-42 [14-64 [14.85 15.07 
13.65 [13.86 [14.07 14.29 [14+50 14.72 14.94 [15416 fl 5. 38 fl 5.60 
o 114.12 14.37 14.56 14.79 15.00 [15.23 15.43 5.68 f. 91 [16-14 
14·55 14. 2 [15-04 15.28 [15450 [15474 [15-97 16.20 16.4 16.68 
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Cylinders in Ale-Gallons. 


90 


— oe Mw 
. 


| | 
| I 4 | . 1 4 3 4 „5 | 8 7 8 ; 9 
| o. os | £0; | C05 o. o, | 0.0; | 0.05 | 0.09 | 0.20 | 005 | o. 0 
| 2 | O11 9.11 0.11 Coll 011i Ic. 12 | Cel2 | O. 12 |. Cord ©.12 
| +3 | 0-16 | 0.17 [o. 1 | O17 [c. 18 | 0.18 c. 18 | 0.18 c. 18 | ly 
410.22 c. 22 | o. 23 | 0,23 [o. 3 C. 23 [C24 | Co24 | O24 | 025 
| +5 1 0.27 0.28 28 0.28 C. 29 [C. 20 | 0.20 C. 0 8.3 621 
9 0032 0,33 {| 0.34 | 0-34 | ©,5 0.35 | C30 [O. 30 | <.,0 } O37 
710.3 O29 0.39 0.0 oo. 41.41 Co1l2 O. 20.42 0.42 
8.44 [c. 41.45 | 0.46 [o. 470.47 | 0447 | 0:47 | 3447 | 0.49 
+9 | 0-49 | ©. © fo. 41 [o. 1.42 [o. 20.5 | Cen? | Ont | 0.46 
Area.] o. 34 [O. 55 | 0.55 | 0.47 | 14:58 | 0.49 | 0-59 | ©. © | 0.51 | 0.52 | 
2 | 1,09 | I-11 1.12 1.14 145 1.17 „19 1.01.22 144 
3 | 1.64 1.56 1.58 | 1.78 | 1.73 | 1-76 [1.80 | 1.33 
4 | 2-18 | 221 | 2.25 2.28 | 2431 | 2-34 | 2437 | 2:1 | 2044 
5 | 2.73 | 2477 | 2-81 | 2:85 | 2:59. | 2-93 | 2:97 | 2-0> | 3.05 
_6 | 3-27 | 2-42 . | 2-42] 3 3.1 . | 2.51 | 2.56 
7 | 3.52 | 3-58 [3.93 [3.59 | 44024 | 4-10 | 4.15 1022 | 1447 
8 4.37 4.43 4.49 4.56 4.62 4.58 | £75 [4814.88 
94.51 4.8 | 5.05 | 5.13 | 5.20 | 3.27 3.342 5-49 
10 | 5446 3.54 $+52 | 5.70 | $+77 | 5-36 | £434 | 6-92 | 6. o 
11 | 6.00] 6.09 [6.18 J 6.26 | 6.25 6. 416.42 | $62 [6.71 
12 | 6455 | 0+94 | 0474 | C33 | 6:93 | 7-23 | 7-12 | 7422 | 7+32 
1} | 7.10 | 7-20 | 7.20 | 7.49 | 7+51 | 7-61 | 7472 | 7432 7.93 
14 | 7654 7.25 7.86 | 7497 | $08 8.20 8.31 | $3.13 | 8.54 
15 | 8.19 | 8.31 | $.42 | 8.54 | $.55 | 8.77 | aco | 5:0; | 9.10 
16 | 8.72 4 8.86 | $.28 19.11 9.24 9.7 | Oar) 8.52 0.71 | 
17 | 9-28 | 9+{1 | $o55 | 9.08 | $+52 | 5.99 [icwoy (10.2; 1.0.5 
15 | 5.83 9.7 [10.11 10.25 [10,39 jc. 4 [10.59 110-83 [log 
19 io. 27 flo. 32 [10.57 [10,32 [10.70 [11-13 [11.25 [14443 [11.49 
20 [10.1 [11.07 [11-27 . 9 1.28 [11.71 1.87 [17-04 [12.20 
21 [11445 $11.52 {11-70 [11595 | 2.3 12-0 [12.47 [12.54 12.81 j12.c8 
22 | 2,01 2.18 12.35 12. 3 l. 0 [12.58 13.00 13024 13.42 ' 
| 23 [12.55 [12.73 [12.92 1. 19 [13.28 [13.47 [13456 [17.53 15.03 14.22 
| 24 13. 10 2 [13,48 [174365 3.86 14.05 [14.25 14.43 [14.54 14.83 
| 25 [13.65 [13+34 14.01 414-42 1 +44 [14+ ©4 [1:24 j15094 5.25 45 
26 7.10 14.40 4.50 114.18 fl. 01 5.22 [1.45 [15.54 f. 86 [16,97 
| 27 [14+74 $14+95 [15.16 15.38 15.55 15.1 [16.03 6.27 6.47 16.9 
28 [15425 15.50 15.72 5. 5 [16.17 [15,40 [16.63 16.6 [17.08 17.31 
29 18.53 15.06 [16.29 f „52 [16.75 [16.58 [17-22 [17+46 7.59 [17.92 
30 16.38 f. 51 [16,55 {17.08 [17.32 [17.55 [17.81 [18.05 [18.30 [18,54 
| | 31 * . | 17,41 17.55 [17-99 pans 18.41 e 18.31 Pe 


Cylinders in Ale-Gallons. 


w 


„ I +2 | 3 | OF | *$ | „ 7 | 8 | 9 
; * 
0.0) . os | 0.00 fo. o | 0.07 | 0.07 o. | 0.07 | 0.07 | 0.97 
O. 13 | 0,13 | ©.13 | O13. | 6-13 | 0.13 | 0.14 "54 ©.14 [0.14 
0.19 | ©.19 | 0.19 | 0,70 [c. a0 | 0.29 | 0.40 | 0.21 | 0.21 | c. 21 
Oe25 ,| ©.25 | 0.26 | 0.25 | 0.25 | 0.27 | 0.27 | 029 | 0.25 | 0.28 
0.31 | 0.22 | 0.32] 0.32 | 0.22. | 0.33 | 0.34 [o. 24 ©.35 | C35 
O. „8 | 0.38 | 0.39 | 0.39 | 0-40 | 0.40 | 0.40 | o.gt | 0.42 | 0.42 
0.43 | ©444 | ©.45 | 6.46 | 0.36 4 0.47 | 0.45 [c. 9 | 0-4y 
0. 50 O. 51 Oe5l | O52 | 0.53 [0.53 | 0.53 .f c+55 | 0.56 | ©.55 
| O-56 | ©.57 | G58 | 0.30 | 0-59 | ©.60 | 0.60 J 0.52 | 0.63 | 0.73. 
o. 53 | ©.6z | 0.64 | 0.55 . | 0.5” | 0.27 — — 08 | 0.59 | 0.70 [c. 71 
1.25 1.27 | 1.29 | 1-3» | 1.32 | 1-3; | 1436 | 1:37 | 1-39 | 1-41 
1.38 | 1.90 | 1.93 1.96 | 1.98 2.01 | 2.03 | 2.06 | 2.03 | 2H 
2,51 | 2.54 | 2457 | 2.61 2 2.59 | 2.71 | 2.75 2.78 2.82 
3-13 | 3-17 | 3.22 2.26 3.35 3+39 | 3+53 | 3-48 | 3552 
2.75 | 2.%1 | 3.56 | 2.01 | 2:96 4.01 [4.97 [4.12 [ 4.17 | 4+ 2 
4.39 | 4.44 4.50 | 4.56 | 4-52 | 4-52 | 4.58 | 4.71 | 4.1 4.37 | 4553 
5.01 5.03 5.15 3.225. 25 $435 | $-42 | $449 | 5456 5.3 
$.64 5. 715.79 5.87 5.94 C. 02 C. of 6. 186.26 | 634 
6.27 [C. 35 [6.13 6.526. Co | 6.7 4.7 . 856.95 | 7:04 
6.89 | 6.98 | 7.03 7. 17 | 7-27 | 7.30 | 7.16 | 755 | 7.65 | 7-74 
7.52 | 7.52 | 7.72 | 7.52 | 7-93 | 5.03 8.12 | d-24 | 5.34 | $45 
8-15 | $.25 | $8.37 | $38 | £-5y | 8.70 | 8.82 | 8.592 | 5.04 | 9-15 
8.77 | 8.89 | 5-01 | 9.13 9.25 | 9.37 | $449 | £451 | £.73 | 9-85 
9.40 | 9.52 | ©.65 | 9.78 | $91 [15,04 10. 17 [10.30 [10.43 [1055 
10.02? (10.15 [10.30 [15.42 [10.57 110.71 to. 4 [10.98 [11.12 1.27 
10.55 10. 79 [10.94 [11.08 [11.23 11.37 11.32 11.67 1182 1.7 
11.28 [11-43 [11.58 [11.74 [11.89 [12.04 [12.20 [12.36 [2.52 [12.7 
11.91 [12.05 [12.23 [12.39 [12:55 12.51 [12.38 [13.04 [i. 3 [13-38 
12.53 [12.70 [12.87 [13.04 [13-21 [13.38 [13-56 [13.73 [1 .91 [14-08 
12.15 113.32 113.41 [15.50 [12.87 [14.05 uA 22 [14.42 14.50 [14-79 
3.78 j13-97 14.10 [1'+34 [14-53 14.72 [14-31 [15-10 [15.30 [15449 
14.41 14.60 4. 80 [15.00 16.19 [15.39 6.59 [15.79 [15.99 16.19 
15 04 7.24 15.44 [5.65 [15.85 [16,05 [16.27 [16.48 [15.69 [15.0 
15.56 [1 5.37 16.0) [15,70 18.5 1 [15.73 [i634 [17.16 [17.38 [17.50 
16.29 [16.51 [18.92 [16.95 [17.19 [19.40 [17.72 [17.85 [18.08 [18.31 
16.92 74 [17437 17.60 15.83 1 Q 0 18.30 [8.54 [18,77 [19-01 
17.54 17.78 18.02 r9.26 [18.50 [18.73 9.98 19.22 [15.47 9.71 
18.17 18.41 118.56 [18.91 [19.15 [19.40 [19:56 [19.91 fc. 16 [20.42 
8.90 j19.0: 19.30 19.58 19.81 20.0% (20.33 [20.59 20.36 [21.12 
19.42 [15.68 19.95 26645 085 2 21.01 [21.28 t [23433 | 
| | 
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Cylinders in Ale-Gallons. 
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22.94 


—_— 


Il 
15 | * «2 +3 4 5 6 7 3 9 
—7T | 0.07 | 0,07 | 0,07 | 0.07 | 0.67 | 0.08 | 0.08 | 0.08 o. os | 0.08 
2 | 0.14 | ©,14 [o. 15 | o.tg | 0.15 | 0.15 | o.Is | 0.15 [o. 16 folds 
3 | 0-21 | 0.22 Q«22 | 0.22 | 0-22 0.230. 23.230 24 | 0.24 
4 | 2-29 | 0-29 | 0-29 | 0,20 | 030 | 0430 | O31 [31 0.31 | 0.32 
5 | 0.35 | 0.36 | 0.37 | 0.37 } 0.37 | 0-38 | 0.28 | 0.29 | 0.39 | 0.40 
'6 | 0.43 | 0.43 | 0444 | 0.44 | 9.45 | 0445 | 0.46 047 | 0.47 | 9.48 
.7 | 0-50 o. 50 | Ogl | 0.52 | 0.52 | 0.53 | 0:.5S | 0.54 | © 55 | 0.56 
'8 | 0.57 | 0.58 | 0.58 | 0.39 | 0.60 | 0.651 | 0.61 | 0.63 | 0.63 [o. 
9 | 0:64 | 0.65 | ©.66 | 0.67 0.67 | 9.68 | 0.69 | 0.70 | 0.71 | 0.72 
Tre. O. 71 | 0,72 | 0.73 | 0.74 | 9-75 | 076 | 0.77 [of 0.79 | a.8 
2 | 1-43 | 1:44 | 1-46 | 1.48 | I-$SO | I.52 | 1:53 | 1.55 | 1.57 | 1.59 
3 2-15 | 2-17 | 2.16 | 2.22 | 2-25 | 2427 | 2-39 | 2.33 | 2.35 | 2.39 
4 | 2-85 | 2.89 | 2.92 | 2.95 | 3-00 |} 3-03 | 3-27 | 3.11 | 3.14 | 3-18 
s | 3-56 | 377 | 3-65 | 3.78 | 3-75 | 3-79 | 3-84 | 3-33 | 3.93 | 3.98, 
5 | 4-28 | 4.12 | 4-39 | 4.44 | 4:49 | 4+55 1 4:59 | 4.65 | 4.72 | 4477 
—7 | 4:99 | $-05 | 5.12 | 5.18 | $.24 | 5-31 | $-37 | $-44 | 5.59 | 5.57 
g 5.70 | 5.77 | 5-85 | 5.94 | $99 | $-97 | 6414 | 6.21 | 6.29 | 6436 
9 | 6.42 | 6:50 | 5.58 | 6.65 | 6.74 | 5.82 | 6.9t | 6.99 | 7.07 | 7.16 
10 | 7-13 | 7.22 | 7-31 | 7.40 | 7-49 | 7-58 1 ak 7.77 | 7.85 | 7.95 
11 | 7-84 | 7.94 | 8.04 | 8.14 | 8.24 | 8.34 844 | 8.54 | 8.55 | 8.55 
12 | 8.56 | 8.65 | 8.77 | 8.88 
13 | 9-27 | 9:38 | 9.56 | 9.62 
t4 | 9 98 lo. 11 10.23 10.36 
15 [10.69 10,83 19.96 [11.10 
15 [11.41 1.55 1.59 [11.84 
[17 [12-12 [12427 [12443 [12.58 
18 12.83 [12499 [3.18 [13.32 
19 [13-55 [1372 13-89 [14.06 
20 [14.26 [14-44 [14.92 [14.80 
21 14.97 13.16 115.35 18.64 
22 13.69 5.38 16.08 16.28 
23 6.40 18,50 [16,30 7.02 
24 17.11 [17-33 [17-54 [17.75 
25 17.82 [19.05 [19.27 [18,50 
26 18.54 18.77 t 9,00 19.24 
27 19.2519. 9.73 19.98 
28 19.96 (20.21 (20. 48 [20.72 | 
29 20. 68 20-93 21.20 [21.46 
30 21.39 [21,66 21.93 [22.21 
31 22. to 22.50 


— _ — — 


9 linders is in Ale Call. 
„ 


2 3 4 5 | 6 | 7 8 9 [ | 


- 0:00 | 0.08 | 0.08 | 0.09 , 0.09 | 0.0g | 0.09 | 0.09 | | 
0:16 | 0.17 | 0.17 | 0.17 | 0.142 [o. 17 | 0.18 | 0.18 | 
0.24 j 0.25 | Q.25 | 0.25 | 0.26 | 0.26 | 0.26 | 0.27 | 
0.33 |] 0.33 | 0-33 | 0:34 | 0.34 | 0435 [o. 35 | 0.36 | | 
0.41 | 0.42 | 0.42 | 0.43 | 0.43 | 0.44 0.44 | 0.45 | 
0.49 | 0.50 | 0.51 | ©.51 | 0.52 | 0.52 | 0.53 | 0.54 
0.58 | 0.55 | 0.59 | 0.50 | 9.60 | 0.91 | 0.52 | ©.62 
0.65 | 0.67 | 0.67 | 0.68 | 6.69 | 0.70 | 0.71 | 0.71 
0.74 | 0.55 | 0.76 | 0.77 | 0.78 | 0.78 | 0.79 | 0.80 


0.82 0 0.84 | 0.85 | 085 | 0.87 | 0.88 | 0.89 


1.65 1.57 1.69 | 210 1.72 1.74 1.76 [1.78 1 
2.47 2.50 | 2453 | 2.56 | 2459 | 2-62 2.652.688 
3-39 | 3-33 | 3-37 | 3-41 | 3-45 | 349 | 3-53 | 3-57 
4-12 | 4-17 | 421 | 4+26 4.31] 4:36 | 4.41 | 4:45 
4494 | 5.00 | 505 8.12 | 5.18 | $.23 | 5.29 | 5-25 


— — — — — — — } 


5.77 | 5:83 $90 ] $97 | 6.04 | Gall | G18 | 625 | | 
5.59 | 6-67 | 6975 | 6.82 | 6.99 | 6,98 | 7,06 | 7.14 | 
7441 |755 | 7:59 | 7.68 | 7.76 | 7.85 | 7.94 | 8.03 | 
8.24 | 8-34 | 8.43 | 8.5: | 8.63 | 8.72 | 8.82 | 8.92 
905 | 917 | 9.27 | 9.38 | 949 | 9:60 | 9.71 | 9.82 
9.89 lo. oo J10.12 10.23 [10.35 10.47 [10.59 [1.71 
13 [10.46 [10-59 lo. 71 19.84 [10.96 11.09 [11.21 [11-34 [11 47 [11.60 
14 [11.27 11.40 [11.53 [11-65 [11.80 [11 94 [12.08 12.21 [12 35 [12.49 | 

rs [12,07 [12-22 [12.36 [12.50 112.65. 112.76 [12.94 13.09 [13.24 [13-39 | | | 
16 2.88 [13-02 [13.18 [1334 13. 49 12.65 [13.80 [13.96 114.12 [14.28 1 


17 [13-08 j13-84 [14-01 11417 114-33 [14-59 [14-67 |T4-83 [15.00 I$.47 
18 [14-49 [1455 [14.83 [15-90 [15.18 [15.35 [15.53 [15-70 [15.88 [16.06 


* nnn 
—. 


Is 


151 


| 
| 
19 |15 29 15-47 [15-55 [15-84 [15.99 [16.20 115.39 [15.58 [16.77 [16.36 | | 
20 116.10 1629 [15.43 [16.57 [46.85 [17.6 [17.25 [17.44 [17.65 [17.85 | 
16.90 17.10 [17. 30 [2.51 117,71 17.01 13.12 [18,32 [18.54 8.74 | 


22 (17.71 17.92 18 13 18 3416.55 18:76 [18.98 19.19 [19.41 [19-63 | K 
23 [18 51 [18-73 18.95 19.17 19.39 [19.62 [19.84 20.00 [20.29 [20.52 | | | 
24 [19.32 19 55 [19-77 o. ot [20.24 [20.47 [20.70 20.94 [21.18 [21.42 | 
25 [20.12 20.35 29.60 [20.84 [21.08 [21.32 [21.57 21.81 [22.06 [22.31 | || | 
26 [20-92 2117 21-42 21.67 21.92 22.18 [22.43 22.68 [23 01 23-20 


127 21.73 21.59 232.25 22.51 22.77 2303 23-29 23.56 [23.82 [24.09 
I 28 22.44 22.80 23-07 23.34 [23-61 [23.88 24 16 24.43 [24.71 24 99 
| 29 [23-34 ,23 62 23-89 [24-17 [24-45 24.73 [25-02 25 30 [25.59 [25-88 | 


30 [2415 ;24-43 [24-72 251 [25-30 25-59 25.88 [26.17 [26.47 12697 | | 
31 Vt Has 25 84 21 was has 26.74 27.05 [27.35 [27.66 | | 


' 
* 
4. 2 _— ———— . Mu — — —_ 
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Cylinders in Ale- Callas, 13 


RR ö 
—— 1 1 2 * 


1 


0.09 | 0-09} 0.03 | 0.09 | 0.10 | o. 10 | 0.10 | 0.10 | 0.10 
0.18 | 0.18 | 0.19 | ©o.1y | 0.19 | 6.19 | 0-19 | 0.20 
0.27 | 0.28 | 0.28 | 0.23 | 0.29 | 0.29 | 0-29 | 0.30 | 030 
0.37 | 0.38 | 0.38 | 0.39 | 039 | 0-39 | 0:40 
0.45 | 046 | 0.47 | 0.47 | 0.48 | 0.48 | ©:4v | 0.49 | 0.50 


0.55 } 0:55 | 0.55 | 0:57 | 0.57 | 0.58 | 0.58 | 0.59 | 0.60 
0.64 | 0.65 | 0.65 | 0.66 | 0.67 | 0.67 | 0.68 | 0.65 
0.73 | 0-74 | 0-75 | 0.75 0.75 | e.77 | 0.78 | 0.79 | 0.80 


o.82 | 0.83 [o 84 | o.84 | 0.46 | 0.87 | 0.83 | 082 | 0.90 
{ 091 [. | 0:93 | ©. 4 | 0 95 | 0..6 | 0-97 | 0-5#-| 0.90 


I 1 1.94 | 1-87 | 18; | 1. 1 | 1.33 | 1ys | 197] 1:39 
2.74 | 2-77 [2.80 [2.83 | 2.86 | 2.85 | 2.y2 | 2-95 | 2.98 
3-64 | 369 | 373 | 3-77 | 3-8t | 3-85 | 3-0 | 3-94 | 3-98 
4 56 | 4-61 | 4-66 | 4.71 | 4-77 | 4.82 | 4.87 | 492 | 497 
5-47 | 5-53 | 5-60 | 5.66 | 572 | $78 | 5.84 | 5.91 | $67 | 


6.59 | 6.46 | 6:53 | 6.60 | 6.20 | 6.74 | 6.84 | 6.19 | 6.89 
7.30 | 7-38 | 7-46 | 7.54 | 7-16 | 771 | 7-72 | 7-98 | 7.88 
8:21 | 8.30 | 8-39 | 8.49 | 8.11 | 8.67 | 8.76 | 885 | 8.86 
/9-12 | 9-22 | 9:33 | 9-43 | 9-53 | 9:63 | 9-74 | 9-84 9.84 
10.04 [to.15 10.26 [10.37 flo. 40 [10.60 [10.71 [10.83 [to 83 


; [10.95 [11.07 1.19 1.31 (1.44 [11.55 [11.6 [11.11 1.94 
(1.85 1.99 12.12 [12.26 [12 39 [12.53 [12.66 [12.80 [12 93 
t2.77 [12.91 [13-06 [13.20 13.34 [13 49 13.63 [13.78 [13-93 
13.25 [13-84 [13-92 14.14 14 30 [14.45 [14.61 [14.77 [14.92 
14.16 114.76 [14-22 [15.16 [1.25 [1542 j15.58 [15.75 [15-92 


15.51 [15.68 [15.86 [16-03 16. 20 [16.38 [16.56 [16.73 [16.41 
16.42 [16.60 16 73 16 97 [17.16 [17.34 [17.53 [17.72 [17.G1 
17.34 [17.53 [17-72 [17.51 [18.11 [18 31 [18.50 
18.25 18.45 [18.53 [18.85 [19.06 [19 27 [19.48 19.5, I 3.90 
19.16 [19.27 [192-59 [Io 85 [20.02 [20.22 [20.45 |20.67 20 89 


20.07 120.259 — 20.74 20.97 [21 20 [21.42 [21.86 [24.65 
20.99 [21-22 [21.45 [21 6, {21.92 [22.16 [22.40 [22 64 [22.64 
21.50 [22-14 [2238 [22.63 22.88 [23.12 [23 37 [23.63 [23.53 
22.81 [23-06 [23432 [23.57 [23.83 24.11 [24-35 [24.61 [24.87 
23.72 [23-98 [24-25 [24.52 124.78 [25.05 [25.32 [25.59 [25.87 


24.53 124-91 [25-18 125.46 [25.74 |25 01 [26.39 
25.55 [25.83 [26.12 [26.40 [26.63 [27 98 [27.27 
26.45 [26.75 127-05 [27.34 [27-64 27.94 29.24 
27.37 127-67 27.98 [28.29 [28.60 |28.co [29.22 
28.28 [28.60 30. 19 


— AA 


— p 
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Cylinders in Ale-Galons. 


o. io 
0. 20 
0.30 
| 0.41 
0.51 


— 


| 


0.10 
0.21 
0.31 
0.41 


0.61 
0.71 
| ©.81 


0.95 


— ny 
0.02 
0.72 


0.82 
0. 9 | © 


0.51 o. 


9.11 
0.21 
o. 32 


| 


0. 11 
0.21 
0.32 
0.43 


0.42 
0.33 


Ia 


—ä— — 


7 


8 | 


O 11 
0.22 
| 0.32 
0.43 
0.54 


0.11 1 
O. 22 


0. 33 
9.44 


min 


9 


O. 22 


0.33 
0.44 


O. 88 


| 1 00 | 1.02 | 1.93. 


0.64 | 
0.74 
o. 8 5 
0.95 


0.64 
0.75 
0.86 
0. 96 


_105 | 1-07 


0.65 
0.75 
o 86 


1.08 


0.97 


0.65 
0.76 
ry 
© * bong 


4.0 5 
3.08 
725 

5-13 
6.16 


415 
3.21 
6.23 


4-15 
524 
6.29 


ww ES 0 


10 


7-19 
8.21 
9.24 
10 27 
11-29 


7.26 
8.30 
9˙34 
10.38 
1141 


7:34. 

8.39 
9-43 
10.48 


11.83 


12. 32 
13 35 
1437 
15 49 
16.42 * 


1245 
13-49 
14˙53 
15.57 
15 60 


17-45 
13.48 
19.31 
20.53 
21. 21-55 


22459 
23.81 
24-64 
25.67 
26 69 


27.72 
28.73 
29.77 


r 


17.84 


[118 68 


19.72 
20.75 
21 79 


— —.— 


2283 
23.87 
24.90 
25-54 
26.98 


23.02 


29 06 
0.03 


30.80 31.13 
31.83 32.17 


5 


8 


12.58 
[3-63 
14 67 
15.72 
16 77 


— 


17.82 
18.87 
19.02 
20.96 
22.01 
23 06 
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ELEMENTS 


O F 


Gauging, &c. 


AUGING conſiſts chiefly in the Menſu- 
ration of Squares, Circles, and Ovals, 
the Foundation or Baſis whereof is Ge- 
ometry, and it is very neceſſary that 

he who aims at Gauging ſhould have a competent 

ſhare of Knowledge therein, without which a Man 
may be a good Officer, but can never be a good 

Gauger; for unleſs he have the Reaſons of every 

thing he does, he can never have a true Notion of 

what he is about : Moreoyer, the reaſonable part 
being well digeſted; has ſuch Weight in it ſelf, 
that nothing can root it out of a Man's Thoughts; 
and upon any occaſion, he is not only able to work 
any Queſtion put to him, mòre readily than with- 
out it, but to diſcourſe the ſame with greater Judg- 
ment than he who wants ſo neceſſary an Accom- 
pliſhment. a 
42 "of 


4 The Elements 


Of a Geometrical Square. 


Geometrical Square is a Figure produced 
A from the Mulyplication of two right Lines 
one into the other, as if the two right Lines A B 
and A D be multiplied one into the other, thereof 
is made the Quadrangle A B CD. If then A B be 
five Foot and AD eight, the whole Quadrangle 
ſhall be 40 ſquare Feet, as appeareth by the prick'd 


Lines in the Diagram. 
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Now we ſhall ſuppoſe this to be a Back or Cool- 
er, whoſe longeſt fide is 173.2 Inches, and ſhorteſt 
124.5 Inches, the multiplying of theſe two Num- 
bers the one into the other, that is to ſay, A B in- 
to A D, the Product will þe the Area in ſuperficial 
Inches and parts. | 


Then to find its Content in Ale or Wine Gallons, 
you muſt find the Area in Gallons, that is, how 
many Gallons it holds upon one Inch deep in Li- 
quor, by dividing the Sum of ſuperficial Inches by 


the number of ſolid Inches contained in an Ale or 


Wine Gallon, viz. 283, or 231. 


Nef. 
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of Gauging. 5 
Queſt. What is the Reaſon that the dividing by 
282 or 231 produces the Area in Ale or Wine 
Gallons ? - 
Anſw. 282 and 231 are the number of Inches 
contained in an Ale or Wine Gallon, according to 
the Statute: There fore when you have found how 
many Inches in Superficie any Cooler contains, and 
knowing that 282 ſquare or ſolid Inches is in a 
Gallon of. Beer or Ale, you are obliged by the com- 
mon Rules of Arithmetick to know how often 282 
is in the number of Inches found; which ſhews you 
how many Gallons are contained in the whole num- 
ber of ſuperficial Inches. For 282, the number of 
Inches in a Gallon of Ale, may be compared to 20, 
the number of Shillings in a Pound; for if you have 
3567 Shilliogs, you muſt divide that number by 
20, to know how many Pounds is therein. 
OF TRIANGLES. | 
ET a Triangle be right Angled, Oblique, or 
Acute, I ſay, which ſoever of theſe it be, it 
is always equal to the half of a Square or Oblong, 
having two ſides equal to the Bale, and Perpendi- 
cular of the ſame Triangle, as by the following Fi- 


gure will plainly appear. 
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Let A B C be a Triangle, whoſe Baſe A C is 460, 
and Perpendicular E is 370, the Content in ſuperfi- 
cial Inches of this Triangle is 170200, which is 
equal to the haf of A BCD, or FGCA, for if 
the Triangle A F B be 10cooo, B G C will be 
79200, 


Therefore, ſince you multiply the one fide of a 
Quadrangle or Square by the other, to find the ſu- 
perficial Content, you are by Reaſon obliged to 
multiply the half of the one ſide by the whole of the 
other, to find the ſuperficial Content of a Triangle, 


it being the half of a Quadrangle. 


The demonſtrative Account of this Doctrine is 
grounded upon the 34 and 41. Propoſition of the 
urſt Book of Euclid. In the firſt it is taught and 
demonſtrated, that the Diagonal of a Parallelo- 
gram divides the whole into two equal Triangles, 
and conſequently that the whole Parallelogram is 
equal to two Triangles, contained betwixt the pa- 
rallel ſides and the Diagonal: And this holds not 
only as to Rectangular Squares, but as to all Paral- 


lelograms. 


Beſides in the 41. Propoſition it is demonſtra- 
ted, that a Parallelogram made upon the Baſis of 
a Triangle, and within the ſame Parallels, (that is, 
of the ſame Altitude, of which the Perpendicular 
of the Triangle is the meaſure,) the Parallelogram 
Mall be twice as big as the Triangle; ſo that here 
it evidently appears, that the Baſe of a Triangle 


being multiplied into the Altitude, the Reſult is a 


Qnadrangle twice the Content of the Triangle; 
and conſequently, in order to find the ſimple Con- 


tent of the Triangle, I muſt multiply the Baſe — 
| the 


— — — — — 
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the balf of the Altitude or Perpendicular, or the 
whole Perpendicular by the half of the Baſis. 


Queſt. Since a Square made of the whole P 
dicular and the whole Baſe, is twice the Content of 
the Triangle, why do not I multiply the half of the 
Perpendicular by the half of the Baſe, and not the 
whole of the one by the half of the other ? 


Anſw. If 1 multiplied only the half of the one by 
the half of the other, inſtead of finding the half 
Content of the Square, which is equal to that of 
the Triangle, I ſhould find but a fourth part of it, 
as by the following Figure appears. 


The Reaſon of this is, becauſe the Proportion 
betwixt two Squares is not the ſame as betwixe two 
Roots: As for Example, tho? 4 be the half of 8, 
yet the Square of the firſt, viz. 16, is but the fourth 
part of the Square of 8, viz.64. In like manner, 
tho? 10 Foot be the half of 20, yet a Superficie of 10 
Foot ſquare is but the fourth part of another of 20 
Foot ſquare, as ſup- 

* A D to be twenty A | - B 
| 


Foot ſquare, take off 
10 Foot of the Baſe | 
CD, which is CE, | 


and 10 Foot of the Al. F 2 | 
titnde CF, this ſqua- | | | 
- vom 


red, makes but the 
fourth part of the C 
whole ABDC, fo 
that it is evident, 
that to find out the half of a Square, I muſt mul- 
tiply the whole of one ſide by the half of che 
other: 


D 


The Elements 


p———--- OAher:' As for Example, 
| dhe Parallelogram, deſcri- 
| bed upon the whole ſide, 
| and half of the ſide, makes 


A, which we may eaſily con- 
clude, that ſince a Quadrangle made upon the Ba- 
ſis and Altitude of a Triangle, is the double of the 
Triangle, then the ſimple Content of the Triangle 


is repreſented by a Quadrangle, made upon the 
whole Altitude, and half of the Baſe and Vice Ver- 


Ja, or (which is the ſame thing) — the 
whole Altitude or Perpendicular by half the Baſe, 
and è contra,you have the ſuperficial Content of the 
Triangle. | 


The perfeter Account of this Proportion be- 
twixt a Square and its Root, is only drawn from the 
Doctrine of Proportions, which tho? it be highly 
2 and fatisfaCtory in it ſelf, yet our limited 

evity does not allow us here to inſert. We ſhall 
only take notice, that in the fourth Propoſition of 


the ſecond Book of Exclid, it is demonſtrated, that 


if a Line be divided into any two parts, the Square 
of the whole Line is equal to the two ſeparate 
Squares of the two parts, and heſides, to two Squares 
more, made of the one ſquared by the other twice ; 


A and this holds not only of Geometrical Lines, but 


of Arithmetical Numbers, 


As for Example, 7 is an entire Number, of 


which the Square is 49, ſuppoſe the Root 7 be 
Bets me. # n 


| a Quadrangle equal to the 


p half of the whole Square; 
Jas by the annexed Figure 
| doth appear: From all 


rected. 
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divided into two parts, 3 and 4, the Square of 3 
is 9, and the Square of 4 is 16, the Sum whereof 
is 25, which is far ſhort of the Square of 7, viz. 
49, ſo that to make it up the one Number muſt be 
multiplied into the other twice, viz. 3 into 4, 
which makes twice 12, or 24, no 24 being added 
to the firſt Square 25, makes up 49. 

Note, That multiplying the Perpendicular into 
the Baſe is the ſame thing as making a Quadrangle 
of the Perpendicular and Baſe. 


Of a Garcle. 


Circle is chiefly. applied to Cask-Gauging, 
but before I apply it I ſhall firſt ſhew you 
why the Content of it is found by the Rule di- 


40-inches Dian. \ | 
— — 


10 The Elements 


Al Artiſts allow, that the multiplying half t he 
Circumference by half the Diameter, produces the 
ſuperficial Content in Inches, but why it does ſo 
is left to the Ingenuous : We ſhall ſuppoſe the Di- 
ameter of this Circle to be 40 Inches, and Circum- 


ference to be 125.6, the half of 40 is 20, and the 


half of 125.6 is 62.8, the Produ@ of theſe two 
multiplied into each other is 1256.0, the Content 
of the Circle. 


oſs What is the Reaſon you multiply balf 
the Diameter by half the Circumference, and does 
not multiply the whole of the one by the whole of 
the other, to find the ſnperficiat Content? 


Anſw. If you ſhould multiply the whole Cir- 
cumference by the whole Diameter, it would pro- 
duce a Square twice as large as the Circle; for a 
Circle laid down with the extention of the Com- 
paſſes from A to E, as in the following Diagram 
appeareth, will be four times as large as one laid 
down with an extention from B to C, 


Proof 


— ——äꝓ6 — = 


Proof. Suppoſe the Diameter of the Circle 
ABC be 40 Inches, and Circumference 125.6 
Inches, the Product of the half of the one multi- 
plied into the half of the other is 1256.0 Inches, 
which is equal to the Quadrant ACE of the large 
Circle, and is leſs by almoſt , than the Square 
made of the Diameter of ABC. | 


No ſuppoſe the Semi- diameter of C D F G to 
be 20, the half of the Circumference CF D to be 
62.8, if you lay down an Oblong, whoſe longeſt 
ſide is 62.8, and ſhorteſt ſide 20, the ſquare Inches 
therein will be equal to 1256.0, the Content of the 
Circle C FDG. 


B 2 Example, 
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Ex ample. i 


62.8 


— — ] . 1 — 


or 


| 


For the Arch C D F is ſuppoſed to be extended 
as the Line D H, ſo that the parallel Lines I K and 
K H makes up the Oblong; for as H D is equal to 
CFD, ſo is I K equal to CGD, and ſo is ID to its 


parallel equal. 


Now, if I were to meaſure the Content of this 
Oblong ID HK, (which is ſuppoſed equal to the 
Circle CF DG) the vulgar way to perform it is to 
multiply one of the long lides by one of the fnorter, 
as IK by ID, but ID is ſuppoſed equal to che Ra- 
dius or Semi- diameter of the Circle, and I K equal 


to the half of the Circumference; ſo that if in the 


Menſuration of Circles we went about to multiply 
the whole Diameter by the whole Circumference, 


it would be as abſurd, as if, in order to find out 


the Content oſ a Square, we multi plied all the four 
ſides into one another, for what Proportion two 
ſides of a Square have to the whole Square, the ſame 
Proportion have the half of the Circumference, 
and the half of the Diameter to the whole Circle, 


Queſt 
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Oueſt. What is the Reaſon that you ſquare the 
mean Diameter of a Circle, and multiplies the 
Square by 11, and Civides the Product by 14, to 
find the Contert ? | 


Anſw. Becauſe the Proportion between a Circle 
and the Square of its Diameter is as 11 is to 14, 
for there can be no nigher Proportion found (in 
integral Numbers) a Geometrical Square, as LECA, 
whoſe ſides are all equal to the Diameter of the 
Circle AMCN, will be greater than the Circle 
by ALE. Therefore the difference between a Square 
and a Circle correſponds to the difference betwixt 


11 and 14. 


* 


The foregoing Demonſtrations are enough, if 
well obſerved, to make a Man able to Gauge any 
Veſſel, for the whole Art of Gauging is grounded 
thereupon ; but I ſhall now proceed to the uſe of 
Circles in Cask Gauging. 


1 


Of Cask Gauging. 


ET a Cask be of what form ſoever, it muſt be 
reduced into a Cylinder, that is, a Solid, 
whoſe Circumference is equal in all parts; as ſup- 
pole it were à Cask in form as the Figure following, 
viz. The Fruſtum of two Cones abutting upon a com- 
mon Baſe, 


All. 


The Elements 


All the way between the Bung and Head is ſup- 


poſed to be nothing but Circles, as if it were ſo 
many points as could be ſet down touching each 


other, which at laſt makes an individual Line; for 
as a point is ſuppoſed indiviſible, a number of 
them touching each other makes an ane Line. 

Now having the Diameter at A and likewiſe at 
E, take half the Sum, and you have the Diameter 
at C, ſo likewiſe if you have the Diameters at C 
and E, the half of the Sum is the Diameter at D; 
{o that C is certainly the meanDiameter of ABCDE, 
and conſequently the Cask is reduced into a mean 
Circle or Cylinder, the which being ſquared, and 
the Square divided by the proper Diviſor for Ale 
or Wine, you have the Area, or what it holds 
upon one Inch. | 


 Nueſt. Why is 359.105 a proper Uiviſorto di- 
vide the Square of a Diameter by, to find the Area 
for Ale ? | 


| An ſiv. 


92 
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Anſw, It is not becauſe it is the Square of the 
Gauge point, as ſome readily anſwer, but betauſe 
it is the number of Area's of Unity found in 282. 

For the Area of Unity or .7853, is the ſuperficial 
or ſquare Content of a Circle, whoſe Diameter is 
1 Inch. Therefore we are to know how many ſuch 
Area's can be found in 282 Inches, being the Cu- 
bical Inches in a Beer Gallon, and we find it to be 
359-105 times, ſo that 359.105, (or 359 only) 
is proper for a Circle, as 282 is for a Square, for 
if 282 be the number of ſquare Inches in a Gallon, 
359-105 is the number of Circles, whoſe Diameter 
is one Inch, contained in a Gallon of Beer or Ale. 


— —_ 88 


— — — —— 


Of Gauging the middle Fruſtum 
of a Spberotd. 


S [ have ſet forth in that of Conoids before 
mentioned, you are to conceive this Cask 

to be ſo many Circles, as indiviſible points may 
ſtand between End and End, but by reafon that 
from Bung to Head either way is equal, we ſhall 


only ſuppoſe it to be the double of one end. 


Now 


—_ The Elements 


Now ſuppoſe your Diameter at A to be 35, the 
Diameter at B muſt be leſs, for according to Euclid, 
Lib. 3. Prep. 13. alefler Circle within a greater can 
touch the greater but in one point, therefore you 
are to ſuppoſe the Line AE reduces the Cask to the 
Fruſtums of Conoids, and the Segment ABC D E. 
to be found according to the Problems of Geometry 
too large here to inſert, my aim here being only to 
ſhew the Baſis aud reaſonable part of Gauging. 


Queſt. What is the Reaſon that the Sum of the 
double Square of the Bung and Square of the Head 
multiplied by the length and divided by 1077. gives 
the Content of the Fruſtum of a Spheroid, as is 
directed by ſeveral Authors ? ' 


Anſw. Becauſe the difference between F and G 
is twice as much as between G and A, for if the 
Arch AH be extended, it will reach to K, but if 
the Arch H I be extended it will reach to L, which 
ſhews that the difference between Land F is twice 
as much as that between K G, ſo conſequently you 


mult take two Circles at the Bung, to one at the 
| | Head 


Head to reduce it to a Cylinder, but the exateſt 
way to reduce is and find a Mean Is, 89 take the 
Diameter at every Inch, and divide the Sum by 
the number of Inches between Head and Bung, and 
the Quotient will be very nigh the mean Diameter, 
but the beſt Artiſt can never reduce it to a Cylin- 
der. Ir. ö brot Ko: 


Queſt. Why do you make uſe of 1075 for a Di- 
viſor in ſuch a Caſe to find the Content? 


Anſw. It may be eaſily anſwered, Becauſe it i 
triple the Square of the Gauge-pojnt, hut was I to 
receive ſuch an Anſwer I ſhould not take it as a ſuf- 
ficient Reſolution, but ſhonld demand why it js 
uſed in ſuch a Caſe, tho? it is the triple Square 
thereof. i bei en 0 | 


Q tad, l ost af 2:cu9% 56M 

Now the double 'Square of the Bung Diameter 
and the Square of the Head Diameter being added 
together, makes the Sum of. the Square of three 
Circles, therefore yon are to divide the Sum of 
theſe three Squares by thrice the Square of the 
Gauge-point, for you way to divide that Sum 
by 359, being the proper Diviſor for the Square 
of one Circle, it would Quote thrice as much as 
the Cask holds. * 


As for Example. We ſhall ſuppoſe a Cask in 
form before mentioned to have ſuch Dimenſions 


as follows, viz... _ 


Length 42) Double Square of the 
| 8 626.63 


Bung 36.3 
Bead 31.5 


Bung and the Square 
of the 52 


Divide 


18 The Bae 


Divide this Sum by 10%, and t quotes fuck a 
Number us when multi plied by the Casks length is 
— to the Content of che Case, herras if yon 
Content: al fe e. e n une dur 


107/)3626 6303 . 
SEE 3956 3 
Ae n er ig den eee lf nd 
. 31100 2 17010 ; 975 J, 12 z 
1 


7 


t 


| This Quotient multiplied by the: Casks PR 
d 141.414 Gallons, which is the true er 
Tent of che Geske Ale Gallons. 01101015 30912 
ape 2191171 207+ 21 74 07H S167) 6 ut ny bots 
Now I ſhall divide the nk Number, I the 
Sum of double the Square of the Bung Diameter, 
and the ſingle Square of the Head Diameter, by 
9; and it wilt bringtfortha Number which will 
de equal to thyice the Content of che Cask. 2200, 
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418 . 34 
'"-The foregding Work is clear enough to the In- 
telligible wh A 1077 hb a proper Divifor, and if 
that Reaſon be duly conſidered it will be of great 
uſe in Gauging Velles of orbet bin. 


Since there is no Proportion ſound between a 
Square and à Circle, I can't tre any Reaſon why 
we ſliould take it for granted; that the Square of 
the mean Diameter, divided by 3 59, ſnould produce 
the Area, and why, we may. not uſe 282 ag a Diyi- 
for for Circles as well as for Squares, when the beſt 
Authors allow that the Area of a Circle is found 

multiplying balf the Diameter by half che Circum- 


a 


ference. 


. oy \ +. 3 1 
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Now if you have a Cask whoſe Diameter is 80, 
its Circumference muſt be 251. 20, the half of theſe 
two being multiplied into each other, and divided 
by 282, will produce 17.8 Gallons, for by the Rule 
of Proportion, as 1 is to the Product of the half of 
the Diameter, and half of the Circumference, mul- 
tiplied into each other, ſo is 282 to the Area of 
the Cask in Ale Gallons. 


Example. 


1: 3024: 282 (17.3 


I am of Opinion there may be a more exact way 
found to meaſute curved Lines than any now uſed, 
if the Angle of Contact can be found commenſura- 
ble, for then it might be eaſie to find a ſtraight 
| Line equal to a curved Line, and by conſequence a 

: * | 


2 | Square 


20 The Elements, &c. 


Square equal to a Circle, but the Angle of Contact 
being (as Clavius ſays) a Quantity greater than 
Quantity, and the leaſt of all Quantities, there 
may be an allowance made for it, according to the 
length ofthe Cask. More of this another time. 


I 1 ſhall conclude this fmall Work, hoping that 
whoever peruſes it, and after Conſideration ſhall 
alledge it erroneous, he will be ſo generous, as not 
to ſay, Jt « falſe, becauſe it is ſo, uſing the Wo- 
mans Reaſon, but demonſtratively prove it ſo by 
Geometry, and after a reaſonable Confutatiop, 
I ſhall not only own my ſelf obliged to him, but fox 
the future ſhall pray his Approbation to whatever 
do in that nature. Ss Farewel, pong 
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